GENERALI| ZED FLOOD WAVE ROUTI NG OPERATI ON

| dentifier: FLDWAV

Application: Al prograns

Description: The FLDWAV Operation is a generalized flood routing
nodel that can be used by hydrol ogi sts/engineers for real-tinme flood
forecasting of dam break fl oods and/or natural floods, dam breach

fl ood anal ysis for sunny-day piping or overtopping associated with

t he Probabl e Maxi mum Fl ood, fl oodplain inundation mapping for

conti ngency dam break fl ood planni ng and desi gn of waterway

i nprovenments. The nodel conputes the outfl ow hydrograph froma dam
due to spillway, overtopping and/or dam breach outflows. The
resulting flood wave is then routed through the downstream

channel /vall ey using a four-point inplicit finite-difference

nunmeri cal solution of the conplete Saint-Venant equations of one-

di mensi onal unsteady flow al ong with appropriate internal boundary
equations representing downstream dans, bridges, weirs, waterfalls
and ot her man-made/ natural flow controls. The flow may be 'm xed'
(subcritical and/or supercritical) throughout the downstreamrouting
reach.

The follow ng features are found i n FLDWAV:

o the flood may occur in a systemof interconnected rivers such
as the main-stemriver and its tributaries

0o |evee-overtopping/crevasse flows into and through | evee-
protected flood plains

o automatic calibration of Manning roughness coefficients for
hi storical floods

o wuse of multiple routing techniques throughout the river system

0 create output files to be used by program FLDGRF to di spl ay
nodel out put

Devel oped by: Danny Fread, Ofice of Hydrol ogy
Jani ce Lewi s, Hydrol ogi c Research Laboratory

Allowable Tine Interval: 1, 2, 3, 4, 6, 8, 12 and 24 hours

Tine Series Used:
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Form of Data M ssi ng

CQut put Ti me Val ues
General Type Dimm Units Use Required T.S Interval All owed
Qoserved
St age L M I no n/a any 2/ yes
Qoserved
Di schar ge L3/ T CMS I no n/a any 2/ yes
Lat eral
I nfl ow L3/ T CMS I no n/a any 2/ no
Tar get Pool
El evati on L M I no n/a any 2/ yes
Gate Contr ol
Swi t ches DLES | NT I no n/a any 2/ yes
Upst r eam
St age L M I yes 1/ n/a any 2/ no
Upst r eam
Di schar ge L3/ T CMS I yes 1/ n/a any 2/ no
Downst r eam
St age L M I no n/a any 2/ no
Downst r eam
Di schar ge L3/ T CMS I no n/a any 2/ no
Qut put
St age L M O no n/a any 3/ no
Qut put
Di schar ge L3/ T CMS O no n/a any 3/ no
Qut put
Vel ocity L/T M S O no n/a any 3/ no
Qoserved
Ti de L M I no n/a any no
NCS
Ti de L M I no n/a any no
Adj ust ed
Ti de L M O no n/a any no
Adj ust ed
St age L M O no n/a any no
Adj ust ed
Di schar ge L3/ T M O no n/a any no

1/ These tine series nust be the sane type as the upstream
boundari es.

05/ 19/ 2000 V. 3. 3- FLDWAV- 2 rfs:fl dwav-op. wpd



Dat a Vari abl e
G oup Nane Cont ent s

2/ Al of these tine series must have the sane data tine interval.

3/ These tine series data tinme interval nust be an even increnent of
the input tine series data tine interval.

| nput

Summary: The syntax rules for the input for this Operation are

as follows:

(0]

0]
0]

[N

ok k!

values are input in free format (val ues separated by bl anks or

a commm)

no data may be entered beyond colum 72

enter a zero if no value is to be specified

deci mal points are needed only of the value contains a deci mal

poi nt

coment s

S a coment line nmust be entered before each data group

- a blank line or a coment |ine nust be entered before each
data group except data groups 0-1 and 0-2

- these coments will not be retained after the segnent

definition (i.e., they will not be available to punch out)

i ndi cates the Data Group (DG is required for any sinulation.

i ndi cates the Data Group (DG is required for any dam break
simul ati on.

Dat a Vari abl e
G oup Nane Cont ent s

0-1* MSG Description of the data set. A maxi nmum of

20 lines is allowed, the last |ine nust be
EOM Each |ine may have a maxi num of 72
characters.

0-2* DESC Type of output display. For echo print of

1*

t he i nput paraneters, enter 'NODESC.' For a
description of the nodel paraneters, enter
' DESC .

EPSY Depth tol erance in Newt on- Raphson Iteration
schene (0.001-1.0 ft). A good value is 0.01
ft.

THETA Accel eration factor in solving tributary
junction problem (0.5-1.0). Varies with
each problem A good first choice is 0.8.

F1 2 weighting factor (0.5-1.0) in finite
di fference technique. A good value is 0.6.

XFACT Factor to convert units describing the
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Dat a
G oup

2*

05/ 19/ 2000

Vari abl e

Nane

DTHYD

DTOUT

METRI C

JN

NU

I TMAX

KWARM

KFLP

Cont ent s

| ocation of the conputational points along
the routing reach to feet; e.g., if units
are in (m), XFACT = 5280. When using
metric units, this factor converts the units
to meters: e.g., if units are

i n(km), XFACT=1000.

Time interval (hr) of all input hydrographs.
If tine interval is not constant, set DTHYD
= 0. If running in NWSRFS (not in stand-

al one node), set DTHYD > 0.

Time interval (hr) of all output
hydrographs. If running in stand-al one node
(not a part of NWBRFS), set DTOUT = O.

Paranmeter indicating if input/output is in
English (METRIC = 0) or Metric (METRIC = 1)
units. All conputations within FLDWAV are
done in English units; only the input/output
may be displayed in nmetric units. See Table
1 for units conversion information.

Total number of rivers in the system being
routed sinultaneously.

Number of val ues associ ated with observed
hydr ogr aphs.

Maxi mum nunber of iterations allowed in the
Newt on- Raphson Iteration schene for solving
the system of nonlinear equations. If | TMAX
= 1, the nonlinear formation degenerates
into a linear formation and no iterations
are required in the Newton-Raphson iteration
procedure. A good value is 10.

Nunber of tine steps used for warmup
procedure. |If KWARM = 0, no warmup is
done. If KWARM > 0, the npdel assumes
steady-state initial conditions and w |l
sol ve the routing equati ons KWARM ti nes

wi thout increnmenting the tine variable. A
good value is 2. If running in NWRFS (not
stand-al one node) or if initial conditions
are not steady-state, set KWARM = 0.

Parameter indicating the use of the

fl oodpl ai n (conveyance) option. |If KFLP =
0, no floodplain defined (conposite channe
used); if KFLP = 1, floodplain used with
conveyance (K) generated; if KFLP > 2,

fl oodplain used with K values read in and
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Dat a
G oup

3*

4*

05/ 19/ 2000

Vari abl e

Nane

NET

I COND

| FUT( 3)

NYQD

KCG

NCG

KPRES

KPL

Cont ent s

KFLP is the nunmber of points in the
conveyance table.

Parameter indicating the use of the channel
net wor k opti on. If NET = 0, the network
option is not used and a dendritic tree-type
systemis nodel ed using the rel axation
algorithm The network option is currently
unavail abl e; set NET = 0.

Parameter indicating the type of initial
conditions. If initial conditions were not
nmodi fied and will not be read in, set | COND=
0. If initial conditions are read-in, set

| COND=1 and initial conditions at

i nterpol ated cross sections will be

i nterpol ated between the read-in values. |If
running in stand-al one node (not a part of
NWBRFS), set | COND=0.

Future paraneters; enter three zero val ues
for future enhancenents.

Nunber of sets of stage-discharge values in
enpirical rating curve at downstream
boundary.

Nunber of data points in spillway gate
control curve of gate opening (GHT) versus
time (TGHT) (DG 38,DG39). |If no novable
gates in the system set KCG = 0.

Maxi mum nunber of novabl e gates on any
single damin the system (1CG = 2, DG 29).
If no novable gates in the system set NCG
to O.

Paramet er indicating method of computing
hydraulic radius (R). |If KPRES = 0, then R
= A/B where A is cross-sectional flow area
and B is channel top width; if KPRES = 1,
then R = A/P where P is wetted perineter.

Nunmber of values in table of top width (BS)
versus elevation (HS). This value applies
to all cross sections in the river system

Paramet er indicating what information wl|
be plotted. If KPL = 0, nothing is plotted;
if KPL = 1, water surface elevation (ft-nsl)
hydr ographs are plotted; if KPL = 2,

di scharge hydrographs are plotted; if KPL =
3, both are plotted. This paraneter has
nothing to do with the FLDGRF utility. |If
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Dat a Vari abl e

G oup Nane
JNK
KREVRS
NFGRF

5* | OBS
KTERM
NP

05/ 19/ 2000

Cont ent s

running in NWSRFS (not in stand-al one node)
and KPL < 0, stages (ft) will be plotted
i nstead of el evations.

Parameter indicating if hydraulic
information will be printed. If JNK = 0,
nothing will be printed; if JNK > 0,
hydraulic information will be printed; if
JNK < 0, hydraulic information will be
printed for specified reaches. See Table 2
for description of internedi ate anal ysis
output. A good value is JNK = 4 or 5.

Parameter indicating use of the |ow fl ow
filter. If KREVRS = 0, the low flow filter
is activated preventing the water surface

el evati ons (WSELs) and di scharges from goi ng
below the initial condition values; if
KREVRS = 1, the low flow filter is off and
reverse flowis allowed.

Parameter indicating if data needed for the
FLDGRF utility will be generated. |f NFGRF
= 0, the data will be generated; if NFGRF =
1, the data will not be generated.

Parameter indicating if observed data are
avai | abl e at gaging stations. [If 10BS = 0,
no data available; if 10BS = 1, data is

avai lable; if 10BS=2, observed data are
avai |l abl e and the forecast stages will be
adj usted using Manning n ranges; if |OBS=3,
observed data are avail able and the forecast

stages will be adjusted using specified

bal ances; if 10BS = -1, a mathematica
function is used to describe the inflow
hydrograph. [If running in stand-al one node

(not a part of NWBRFS), |10OBS nust be |ess
t han 2.

Parameter indicating if the ternms in
equation of notion will be printed as
special information. |f KTERM = 0, they
will not be printed; if KTERM = 1, they wl
be printed. Normally use KTERM = 0.

Parameter indicating if Automatic
Calibration option is used. If NP = O,

calibration is not used; if NP = -1,
automatic calibration of the roughness
coefficient (n) is done; if NP = -4,

automatic calibration of n using average
cross sections is done.

V. 3. 3- FLDWAV- 6 rfs:fl dwav-op. wpd



Dat a
G oup

Vari abl e

Nane

NPST

NPEND

Cont ent s

Parameter indicating the first value in the
conmput ed stage hydrograph which will be used
in the statistics needed in the automatic
calibration option to determ ne the Manning
n. If NPST = 0, the first value of observed
stage hydrograph will be used. |If NP = 0,
set NPST = 0.

Parameter indicating the last value in the
conmput ed stage hydrograph which will be used
in the statistics needed in the automatic
calibration option to determ ne the Manning
n. If NPEND = 0, the | ast val ue of observed
stage hydrograph will be used. |If NP = 0,
set NPEND = O.

Skip DG 6 if JNKis greater than or equal to O.

6

05/ 19/ 2000

TDBGL

TDB&2

JNKDBG

JDBGL

JDB&2

LDBGL

LDBG2

MCNVDBG

Tinme at which additional internediate
anal ysis information begins.

Tinme at which additional internediate
anal ysis information ends.

I nt ernmedi ate anal ysi s out put indicator (JNK
DG 4). See Table 2 for avail able
i nternmedi at e anal ysi s out put types.

First river at which additiona

internedi ate analysis information will be
appli ed.

Last river at which additional internediate
analysis information will be appli ed.

First reach at which internedi ate anal ysis
information will be applied during
calibration. If NP =0 (DG5), LDBGL is the
first cross section where internediate
analysis will be applied during sinulation

Last reach at which intermediate anal ysis
information will be applied during
calibration. After this reach has been
calibrated, the nodel wll stop. If NP =0
(DG 5), LDB& is the last cross section
where intermedi ate analysis will be applied
during sinul ation.

First iteration during calibration at which

internedi ate analysis information will be
printed. If NP =0 (DG5), set MCVDBG=0.
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Dat a

G oup
7*

Vari abl e
Nane

TEH

DTHI

DTHPLT

FRDFR

DTEXP

VDT

Contents
Time (hr) at which routing conputations wl|
termnate. |If running in NWSRFS (not stand-

al one node), set TEH = 0.

Initial conputational tine step. |If DTHI >
0, a constant tine step is used; if DIHI =
O, a variable tine step is used based on the
i nfl ow hydrographs and dam failure tines.

If DTHIl < O, an array of time steps (NDT
values) will be read in where NDT = the
absol ute val ue of DTHI I

Time step (hr) at which conputed/ observed
hydr ograph data are stored for plotting or
printing. |f DTHPLT = 0, then set DTHPLT =
DTHI 1. |If KPL = 0 (DG 4), set DTHPLT = O.

W ndow for critical Froude nunber in m xed-
flow al gorithm Froude nunbers in the range
of (1+/- FRDFR) will be treated as though
the Froude nunmber is equal to 1. The
default value is 0.05.

Conput ational tinme step (hr) for explicit
routing. If DTEXP > 0, then a constant tine
step i s used. If DTEXP < 0, then a variable
time step is used based on the Courant
number (G,) where C, = the absolute val ue of
DTEXP If explicit routing is not used, set
DTEXP = 0.

Di visor for determining the tinme step
()t=t,/MDT). A good value is 20 for
subcritical flow or 40 for supercritica
flow If a constant time step is read-in
(DTHI'I not equal to 0), set MDT=0.

Skip DG8 and DG 9 if time step array is not used (DTHI | greater

t han or

8

10*

05/ 19/ 2000

equal 0).

DTHI N( K)

TDTI N( K)

NLEV

DHLV

Conput ational tine step to be used unti
time TDTIN(K). K index goes from1 to NDT
(DG 7).

Time at which DTHIN(K) is no |longer used. K
i ndex goes from1 to NDT (DG 7).

Tot al nunber of cross-section reaches in the
system that have | evees.

The di fference between the maxi num and

m ni nrum crest el evations along the reach
(this is sonetines useful to prevent
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Dat a
G oup

Vari abl e

Nane

DTHLV

Cont ent s

nureri cal problenms w th suddenly |arge
outfl ows when the |levee is first overtopped.
If NLEV = 0, set DHLV to zero.

Conput ational tine step to be used during
| evee overtopping/failure. |If NLEV = 0, set
DTHLV = 0.

Skip DG 11 if no levees in the system (NLEV = 0).

11

NI FM K)

NI FM K)

NI TO( K)

NI TO( K)

Sequence nunber of river from which | evee
overtopping/failure flowis passed from
reach K

Sequence nunber of reach along the river
fromwhich | evee fl ow passing into reach
NI TQ( K)

Sequence nunber of river or pond receiving
flow fromlevee overtopping/failure in reach
K

Sequence nunber of the reach along the river
receiving flow fromreach NIFMK). If the
receiving channel is a pond (i.e., |evel

pool routing done), set NNTO(K) = 0.

Repeat DG 11 for each | evee reach (K=1, NLEV)

12*

05/ 19/ 2000

NBT( J)

NPT(1, J)

NPT( 2, J)

MRV( J)

NJ UN( J)

Tot al nunber of actual cross sections on
river J.

Begi nni ng cross-section nunber (after
interpolation) on river J for which
internedi ate analysis information will be
printed. This parameter is required when
JNK is greater than or equal to 9 .

Fi nal cross-section nunber (after
interpolation) on river J for which
internedi ate analysis information will be
printed. This paraneter is required when JNK
is greater than or equal to 9.

Nunmber of river into which river J flows.
Onit this field for main river (J=1). Note
that tributary (J-1) is river J.

Sequence nunber of cross section inmediately
upstreamof tributary (J-1) confluence (this
section coincides with the upstream
extremty of the small sub-reach which is
equivalent in length to the tributary
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Dat a
G oup

Vari abl e
Nane

ATE(J)

EPQU(J)

COFW( J)

VW ND( J)

W NAGL(J)

Cont ent s

width). Omt this field for main river
(J=1).

Azi muth angle (degrees) that tributary J
makes with the main river at the confl uence.
Onit this field for main river (J = 1).

Di scharge tol erance in Newton-Raphson
Iteration schenme in main river (J=1) or in
Tributary Iteration Schenme (J > 1).

Coefficient of wind stress (1. 1E-06 to 3. 0E-
06) on river J.

Wnd velocity (ft/sec) on river J; (+) if
directed upstream (-) if directed
downstream

Acute angle (degrees) that wind makes with
t he channel axis of river J.

Repeat DG 12 for each river (J=1,JN).

13*

05/ 19/ 2000

KU( J)

KD( J)

Parameter indicating the type of upstream
boundary condition being specified for the
main river and tributaries; if KUJ) =1, a
stage hydrograph is the upstream boundary
condition; if KU(J) = 2, a discharge

hydr ograph is the upstream boundary
condi ti on.

Parameter indicating the type of downstream
boundary condition being specified for the
main river (KD(1)) and the tributaries
(KD(J) where J goes from2 to JN); if

KD(1) =0, an observed tide hydrograph is
specified which will be blended with a

sinul ated tide hydrograph; if KD(1l) or KD(J)
= 1, a stage hydrograph is the downstream
boundary condition; if KD(1) = 2, a

di scharge hydrograph is the downstream
boundary condition; if KD(1) = 3, a single-
val ued rating curve of discharge as a
function of stage is the boundary condition;
if KD(1) = 4, a looped rating curve is
gener ated based on Manni ng’ s equati on where
the friction slope is conputed based on the
moment um equation; if KD(1) =5, normal flow
conputed from Manni ng's equation is the
downstream boundary condition; if KD(1) = 7,
a looped rating curve is generated where the
friction slope is computed based on
conveyance; if KD(1) =1 and NYQD > 0, a
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Dat a
G oup

Vari abl e

Nane

NQL(J)
NGAGE( J)

NRCML( J)

NQCM J)

NSTR( J)

| FUT( 3)

Cont ent s

singl e-valued rating curve in which Qis a
function of the computed water surface m nus
the read-in value of STN is the boundary

condition. If running in stand-al one node
(not a part of NWBRFS), KD(1) nust be
greater than zero. |In the case of

tributaries, a stage hydrograph is generated
at the downstream boundary and KD(J) is
al ways equal to zero.

Total nunber of lateral flows on river J.

Total number of observed tinme series along
river J (routing reach) which will be
conpared with conputed tine series; also,
denotes total nunber of stations for which
conmput ed values will be plotted

i ndependently of FLDGRF.

Total number of Manning n reaches on river

Total number of values in the Manning n
table. Also, denotes whether Manning nis a
function of water surface el evation (NQCMJ)
> 0) or discharge (NQCMJ) < 0). [If NQCMJ)
= 0, Manning n is a function of water
surface el evati on and the nunber of table
values is equal to NCS

Total number of conmputed tine series (stage,
di scharge, or velocity) to be stored on each
river. (Nunmber of output time series on each
river). If running in stand-al one node (not
a part of NWBRFS), set NSTR(J)=0.

Future paraneters; enter three zero val ues
for future enhancenents.

Repeat DG 13 for each river (J = 1,JN).

14~

05/ 19/ 2000

M XF(J)

Parameter indicating the flowregine in
river J. If MXF(J) =0, river J has
subcritical flow, if MXF(J) =1, river J
has supercritical flow, if MXF(J) > 1,
there is a mxture of subcritical and
supercritical flow throughout river J at
varying tines; if MXF(J) = 2, the hydraulic
junmp can nove upstream or downstream if

M XF(J) = 3, the hydraulic junp noves only
if the Froude nunber exceeds 2; if MXF(J) =
4, the hydraulic junp is stationary; if
MXF(J) =5, anodified inplicit technique
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Dat a Vari abl e
G oup Nane Cont ent s

(LPI') is used to solve mxed fl ows.

MUD( J) Parameter indicating the use of the
nmud/ debris flow option on river J. |If
MUD(J) = 0, dynam c routing of non-nudfl ow
(water) will be done; if MUXJ) = 1, dynamc
routing of nudflow will be done.

KFTR(J) Parameter indicating the use of Kal man
filter option on river J. [|If KFTR(J) = 0,
Kalman filter option is not used; if KFTR(J)
=1, Kalman filter option will be used.
Kalman filter can be turned on to update the
forecast if river J has stage observations
for nore than 2 gaging stations.

KLOS(J) Paranmeter indicating the conputation of
volunme losses in river J. |f KLOS(J) = O,
the | osses will not be conputed; if KLOS(J)
=1, the losses will be conputed.

| FUT( 6) Future paranmeters; enter six zero values for

future enhancenents.
Repeat DG 14 for each river (J = 1,JN).

Skip DG 15 if LPI technique is not used in system (all MXF(J)'s
are not equal to 5).

15 KLPI ( K) Power (m) used in the LPI technique. Values
range from1 to 10 where m = 10 approaches
the fully dynamic technique and m=1
approaches the diffusion technique. K index
goes from1l to the nunber of rivers using
the LPI technique. A good value is 5.

Skip DG 16 if MJDFLOWoption is not used in system (all MUD(J)'s =
0).

16 UWL(J) Unit weight (lIb/cu-ft) of nud/debris fluid
on river J.

VI S1(J) Dynam c viscosity (l|b-sec/sqg-ft) of
nmud/ debris fluid in river J.

SHR1( J) Initial yield stress of shear strength
(I'b/sg-ft) of nud/debris fluid on river J.

POARL( J) Exponent in power function representing the
stress-rate of strain relation of fluid in
river J; if Binghamplastic is assunmed for
fluid, set PONRL(J) = 1.0.

05/ 19/ 2000 V. 3. 3- FLDWAV- 12 rfs:fl dwav-op. wpd



Dat a
G oup

Vari abl e
Nane

| WEL( J)

Cont ent s

Parameter indicating dry bed routing on
river J. If IW1(J) = 0, the base flow at

t=0 will be used all along the routing
reach; if IW1(J) > 0, wave front tracking
will be used where the wave front velocity

(V. is a function of the channel velocity
(V); if IWFL(J)=1, V,=Vy. if 1W1(J)=2,
Vim(Kw (Vna) ;s 1f TWFL(J) = 3, V, =V, Where
Viex 1S the maxi mum velocity in the channel
reach, N is the current |ocation of the wave
front and K, is the kinematic wave factor.

Repeat DG 16 for each river with mudflow (MJUD(J) > 0, J = 1,JN).

Skip DG 17 if volunme flow | osses are not conputed in system (all

KLOS(J)’

17

s = 0).

XLOS( 1, J)

XLOS( 2, J)

QOs(J)

ALOS(J)

Begi nning | ocation (m) of the reaches where
flowloss will occur on river J.

Ending location (m) of the reaches where
flowloss will occur on river J.

Percentage of the loss in terns of total
active flow anmount; (-) for loss and (+) for
gain.

Loss distribution coefficient for river J
(0.3-3.0). For a linear loss distribution,
set ALOS(J) = 1.

Repeat DG 17 for each river with volune flow | osses (KLOS(J) > O,

J=1,IN).

18* XT(1,J)
19* DXM( |, J)

20* KRCHT( 1, J)

05/ 19/ 2000

Location of station or cross section where
conput ati ons are made (units can be anything
si nce XFACT converts these units to ft); |

i ndex goes from21 to NBT(J).

M ni mum conput ati onal di stance step between
cross sections. If DXM1,J) is less than

t he di stance between two adj acent cross
sections read in, then internedi ate cross
sections are created within the programvia
a linear interpolation procedure. | index
goes from1l to NBT(J)-1.

Parameter indicating routing nethod or

i nternal boundary condition in each reach.
See Table 3 for a description of each type.
| index goes from1l to (NBT(J)-1).
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or

Dat a Vari abl e
G oup Nane Cont ent s

Repeat DG 18 through DG 20 for each river (J=1,JN)
Skip DG 21 through DG 25 if NLEV = 0.

21 HALV(L) El evation (ft-nmsl) of top of |evee, ridge
line, etc. where weir-flow occurs. This
el evation is located on the upstream end of
the | evee reach. If HWV(L) < 0, discharge
flows through a pipe and the absolute val ue
of HALV(L) is the invert elevation of pipe.

WCLV( L)
Weir-flow discharge coefficient for )x reach where weir flow
(inflow or outflow) may occur. Coefficient ranges from2.6 to
3.2; if there is a pipe connection(HALV(L) < 0), the weir
coefficient = the absolute value of (8.02 times the discharge | oss
coefficient tinmes the maxi num area of the pipe).

TFLV(L) Time (hr) fromstart of levee failure
(crevasse) until the opening or breach is
its maxi num size. Set TFLV(L)=0 if the
| evee does not fail.

BLVMX( L) Final width (ft) of |evee crevasse which is
assuned to have a rectangul ar shape (200-
5000 ft). Set BLVMX(L) = 0 if the |levee
does not fail.

HFLV(L) El evation (ft-nmsl) of water surface when
| evee starts to fail. Set HFLV(L) = 0 if
the | evee does not fail

HLVIMN( L) Final elevation (ft-nsl) of bottom of |evee
crevasse. Set HLVMN(L) = 0 if the |levee
does not fail.

SLV(L) Sl ope of levee L (ft/ft). This paraneter is
used to interpolate | evee reaches.
Interpolation is done fromthe upstream end
of the reach

Skip DG 22 if |evee has no drainage pipe (HALV(L) is greater than
equal to 0).

22 HPLV(L) Centerline elevation (ft-nmsl) of flood
drai nage pipe (with flood gate).

DPLV(L) Di aneter (ft) of flood drai nage pipe.
Repeat DG 21 and DG 22 for each |levee reach (L = 1, NLEV)

Skip DG 23 through DG 25 if no ponds exist in the system (NI TQ(L)
> 0, L=1,NLEV).
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23 HPOND( L) Initial water surface elevation (ft-nsl) of

storage pond L in | evee option.

24 SAPOND( K, L) Surface area (acres) of storage pond L
corresponding to el evation HSAP in the area-
el evation curve. These val ues should be
entered fromthe top of the pond (maximm
el evation) to the bottom K index goes from

1to8 If less than 8 values are needed to
descri be the pond, set the remaining val ues
to zero.

25 HSAP( K, L) El evation (ft-msl) correspondi ng to SAPOND

in the area elevation curve. These val ues
shoul d be entered fromthe top of the pond
(maxi mum el evation) to the bottom K index
goes from1l to 8. |If less than 8 values are
needed to describe the pond, set the
remai ni ng val ues to zero.

Repeat DG 23 through DG 25 for each pond (L = 1 to nunber of
ponds) .

Skip DG 26 through DG 47 if no internal boundaries in the system
(all KRCHT < 10).

Skip DG 26 through DG 43 if internal boundary Kis not a dam
(KRCHT(K,J) < 10 or KRCHT(K,J) > 30).

Skip DG 26 and DG 27 if internal boundary Kis not a reservoir
(KRCHT(K,J) is not equal to 4 or [KRCHT(1,J) < 10 or KRCHT(1,J) >
30]).

26 SAR(L, K, J) Surface area (acres) of reservoir behind dam
at el evation HSAR(L, K,J). Values should be
read in fromthe top of the reservoir to the
bottom of the reservoir. L index goes from
1to8; if less than 8 val ues are needed to
descri be the reservoir, set the remaining
val ues to zero.

27 HSAR( L, K, J) El evation (ft-msl) at which reservoir
surface area SAR(L, K,J) is defined. Values
should be read in fromthe top of the
reservoir to the bottomof the reservoir. L
i ndex goes from1 to 8; if less than 8
val ues are needed to descri be the reservoir,
set the remaining values to zero.

28** LAD( K, J) Reach nunber corresponding to |ocation of
dam K.
HDD( K, J) El evation (ft-msl) of top of dam
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CLL(K, J)

CDOD( K, J)

QrX(K, J)

| CHAN( K, J)

Contents
Length (ft) of the damcrest |less the length
of the uncontrolled spillway and gates. |If

CLL(K,J) is entered as a negative value, the
I ength of the damcrest is variable with

el evation and will be specified | ater as DG
30 and DG 31.

Di scharge coefficient for uncontrolled weir
fl ow over the top of the dam (2.6-3.1).

Di scharge (cfs) through turbines. This flow
is assunmed constant fromstart of
conputations until the damis 1/4 breached,;
thereafter, QID(K,J) is assuned to linearly
decrease to zero when % breached; QID(K, J)
may al so be considered | eaki ng or constant
spillway flow If this flowis tine-
dependent, QID(K,J) is entered with any
negative value and the tine series for
QID(K,J) is specified later on DG 32 and DG
33.

Parameter indicating if channel conditions
at damK wll switch from manual control
(e.g., lock and dam controlled by the

| ockmaster) to channel control (i.e.,
unsteady flow conditions). |If no manual
control, set ICHAN(K,J) = 0; if channel
control switch is allowed, set ICHAN(K,J) =
1.

If damis represented by a rating curve only, set all values in

DG 28 to zero except

29* *

05/ 19/ 2000

| C(K, J)

HSPD( K, J)

SPL(K, J)

CSD( K, J)

LAD(K, J) .

Parameter indicating type of novabl e gate
structure. If ICHK,J) = 0, no novable
gates exist; if ICHK,J) = 1, novabl e gates
exi st using an average gate opening; if
ICE K, J) =2, multiple novable gates exi st
wi th i ndependent gate openi ngs.

El evation (ft-nmsl) of uncontrolled spillway
crest. If no spillway exists, set HSPD(K, J)
= 0.

Crest length (ft) of uncontrolled spillway.
If no spillway exists, let SPL(K, J) = 0.

Di scharge coefficient of uncontrolled
spillway (2.6-3.2). |If CSD(K,J) < 0, the
failure starts in the spillway at its crest
and failure is confined to a length of the
spillway. If no spillway exists, set
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CSD(K,J) = 0. If spillway is represented by
an enpirical rating curve, set CSD(K,J) =0
and HSPD(K,J) > 0. Note that only one
enpirical rating is allowed at the dam |If
several rating curves exist at the dam they
shoul d be conbi ned and entered as one rating
curve.

HGTD( K, J) El evation (ft-msl) of center of gate
openi ngs for average noveabl e gates.

CED( K, J) Di scharge coefficient for gate flow (0. 60-
0.80) tinmes the area of the gates (sqg-ft).
If no gate exists, set CG)(K,J) = 0. |If
gates are represented by an enpirical rating
curve, set CGK,J) = 0. Note that only one
enpirical rating is allowed at the dam |If
several rating curves exist at the dam they
shoul d be conbi ned and entered as one rating
curve. |If the average noveabl e gate option
is used and subnergence effects are
expected, an enpirical rating curve with
built-in submergence shoul d be used.

If damis represented by a rating curve only, set all values in
DG 29 to zero except HSPD(K, J).

Skip DG 30 and DG 31 if the damcrest length is constant (CLL(K J)
is greater than or equal to zero, DG 28).

30 HCRESL(L, K,J) Elevation (ft-nsl) associated wth variable
| ength of dam crest, CRESL(L,K,J), for dam
Val ues should be read-in starting at the
m nimal crest elevation to the maxi mum
el evati on. L index goes from1l to 8; if
| ess than 8 val ues are needed to describe
the dam crest, set the remaining values to
zero.

31 CRESL(L, K, J) Variable length (ft) of damcrest for a
gi ven el evation, HCRESL(L, K, J). L i ndex
goes from1l to 8; if less than 8 values are
needed to describe the damcrest, set the
remai ning val ues to zero.

Skip DG 32 through DG 39 if running in NWRFS (not stand-al one
node) .

Skip DG 32 and DG 33 if the turbine flowis constant (QID(K, J),
DG 28, is greater than or equal to 0).

32 QrT(L, K, J) Vari abl e di scharge (cfs) through the
turbines; this flowis tinme dependent. L
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i ndex goes from1 to NU (DG 2).

33 TQT(L, K, J) Time (hr) associated with di scharge through
turbines, QIT(L,K,J). L index goes from1
to NU (DG 2).

Skip DG 34 and DG 35 if no rating curve is generated for the
spillway or gate structure (KRCHT(K,J), DG 20,) is not equal to
11, 21, 12).

34 RHI (L, K, J) Head (ft) above spillway crest or gate
center. Head is associated with spillway or
gate flow, RQ (L,K J), in rating curve. L
i ndex goes from1 to 8; if less than 8
val ues are needed to describe the rating
curve, set the remmining values to zero.

35 RAQ (L, K, J) Di scharge (cfs) of spillway or gate rating
curve corresponding to RH (L, K J). L index
goes from1l to 8; if less than 8 values are
needed to describe the rating curve, set the
remai ni ng val ues to zero.

Skip DG 36 through DG 39 if no nultiple novable gates (KRCHT(K, J)
is not equal to 14).

36 NG K, J) Nunmber of novable gates in dam K.
37 GSI L(L, K, J) El evation (ft-msl) of the bottom of gate L.

GWD(L, K, J) Wdth of gate opening on gate L.

38 TGHT(I,L,K,J) Time (hr) associated with gate opening
GHT(L,K,J). | index goes from1l to KCG (DG
3).

39 GHT(I, L, K, J) Di stance (ft) from bottom of gate to gate
sill, GSIL(I,L,K J). This distance is tine
dependent and is associated with the tine
array TGHT(I,L, K, J); | index goes from1l to
KCG.

Repeat DG 37 through DG 39 for each novable gate (L = 1, N K J)).

Skip DG 40 through DG 43 if internal boundary is not a | ock and
dam (KRCHT(K,J), DG 20, is not equal to 28).

40 PTAR(K, J) El evation (ft-nmsl) of water surface in
headwat er pool at upstream face of |ock and
dam this elevation is considered the target
pool elevation; the | ock-master controls the
fl ow through the damvia gates to maintain
the pool elevation at this target elevation.
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41

Skip DG 42 and DG 43 if

node) .
42

Skip DG 43 if

Vari abl e
Nane

CHTW K, J)

POLH(L, K, J)

Cont ent s

El evation ft-nmsl) of water surface in
tai l water pool at downstream face of |ock
and dam this elevation is considered the

el evation at which the | ock-master can no

| onger control the flow through the dam and
the fl ow becomes channel controlled; usually
this elevation will be equal to or slightly
| ess than the target pool elevation.

running in NWSRFS (not in stand-al one

Target pool elevation (same as PTAR(K, J))
for each time step; if POLH(L, K/ J) = 0.0 is
read-in, then PTAR(K,J) is used for
POLH(L,K,J). L index goes from1l to NU (DG
2). These elevations are associated with
the inflow hydrograph tine array.

| ock and damw || not be nmanually controlled

(I CHAN(K, J) = 0, DG 28).

43

| TWI(L, K, J)

Parameter indicating if gates control the
flow, if ITW(L,K J) =0, flowis controlled
by the gates; if ITW(L, K J) =1, flowis
not controlled by the gates, e.g., the
entire damis renpved as in the case of the
low lift dans on the |ower Chio Ri ver and
the fl ow becones channel controlled. L

i ndex goes from1 to NU (DG 2). These gate
control switches are associated with the

i nfl ow hydrograph tine array.

Skip DG 44 through DG 46 if internal boundary is not a bridge
(KRCHT(K,J) is not

44

05/ 19/ 2000

LAD(K, J)

EMBEL2( K, J)

EMBV2( K, J)

EMBEL1(K, J)

EMBWL( K, J)

equal to 35).

Reach nunber corresponding to |ocation of
bri dge K.

Crest elevation (ft-nsl) of uppernost
portion of road enmbanknent.

Crest length (ft) of uppernost portion of
road enmbankment (including bridge opening)
measur ed across val l ey and perpendicular to
fl ow

Crest elevation (ft-nmsl) of |ower portion
(emergency overflow) of road enbanknent. |If
nonexi stent, set EMBEL1(K,J) = 0.

Crest length (ft) of |ower portion of road
enbanknent neasured across valley and
perpendi cular to flow |If nonexistent, set
EMBWM (K, J) = 0.
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BRGW K, J)
CDBRGE K, J)

45 BRGHS( L, K, J)

46 BRGBS(L, K, J)

Skip DG 47 if interna

47**  TFH(K, J)

DTHDB( K, J)

HFDD( K, J)

BBD( K, J)

ZBCH(K, J)

YBM N(K, J)

05/ 19/ 2000

Cont ent s

Wdth (ft) of top of road enmbanknment as
measured parallel to flow

Coefficient of discharge of flow through
bri dge opening (see Chow, Open Channe

Hydraulics, pages 476-490).

El evations (ft-nsl) associated with w dths
of bridge opening; the brige opening should
be cl osed by setting the |ast BRGHS(L, K, J)
slightly higher (say 0.1 ft.) than the
previ ous val ue; start at invert and proceed
upwards. L index goes from1 to 8; if |ess
than 8 val ues are needed to describe the
bri dge opening, set the remaining values to
zero.

Wdth (ft) associated with BRGIS(L, K, J)

el evati on of bridge opening; the bridge
openi ng shoul d be closed by setting the | ast
BRGBS(L,K,J) = 0; start at invert and
proceed upwards. L index goes from1l to 8;
if less than 8 val ues are needed to describe
the bridge opening, set the remaining val ues
to zero.

boundary is not a dam or a bridge.

Time (hr) from begi nning of breach fornmation
until it reaches its maxi mum size in
dant bri dge K.

Conput ational tine step (hr) to be used
after failure of danmbridge K If
DTHDB(K,J) = 0, the tine step size will be
conmputed as TFH(K,J)/MDT; if nmultiple danms/
bri dges have failed, the smallest tinme step
wi |l be used during conputations.

El evation (ft) of water when failure of
dan’ embanknment K commences. |f HFDD(K,J) <
0, failure commences at tine equal to the
absol ute val ue of HFDD(K,J) (hr).

Final (maximum width (ft) of bottom of
breach.

Si de slope (1 vertical : ZBCH(K, J)
hori zontal ) of breach.

Lowest elevation (ft-mnmsl) that bottom of
breach reaches.
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BREXP( K, J) Exponent used in devel opnent of breach.
Varies from1l to 4; a typical value is 1.
CPI P( K, J) Centerline elevation (ft-nmsl) of piping
breach. |If breach is overtopping, set

CPIP(K,J) = 0.

Repeat DG 26 through DG 47 for each dam bridge on river J, K =
1, NDB where NDB i s the nunber of dams/bridges; then repeat again
for each river (J = 1,JN).

Skip DG 48 and DG 49 if NQ.(J) is less than or equal to O.

48 LQL(K, J) Sequence nunber of upstream cross section
with lateral inflow LQL(K,J) nust be
pl aced in colums 1-10.

STNAME( K, J) Time series identifier for cross section
with [ateral flow. STNAMVE(K,J) may be up to
8 characters long and it nust begin in
colum 13. Omt this field if running in
st and- al one node.

DTYPE( K, J) Tinme series data type for cross section with
lateral flow DTYPE(K,J) may be up to 4
characters long and it nust begin in colum
22. Omt this field if running in stand-
al one node.

Skip DG49 if running in NWSRFS (not stand-al one node).

49 Q(L, K, J) Lateral inflow at cross section LQL(K,J). L
i ndex goes from1 to NU. This hydrograph is
associ ated with the inflow hydrograph tine
array.

Repeat DG 48 and DG 49 for each lateral flow (K = 1, NQ.(J), DG
13); then repeat again for each river (J = 1,JN).

Skip DG 50 through DG 53 if NGAGE(J) = 0 (DG 13).

50 NGS( K, J) Sequence nunber of cross section that is an
observed/ plotting station. NGS(K,J) nust be
pl aced in colums 1-10.

&Z(K, J) Gage correction to convert observed stages
to mean sea |level datum GZ(K,J) nust be
pl aced in colums 11-20. QOmit this field if
KPL = 2 (DG 4) or 10OBS is |less than or equa

to 0 (DG 5).
STNAME( K, J) Time series identifier for cross section
where observed data will be avail able or
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where plotting will be done. STNAME(K, J)
may be up to 8 characters long and it rmnust
begin in colum 23 (it nust begin in colum
13 if &Z(K,/J) is omtted). |If running in
st and- al one node, STNAME(K,J) may be up to
20 characters |ong.

DTYPE( K, J) Time series data type for cross section
where observed data will be avail able or
where plotting will be done. DTYPE(K,J) may
be up to 4 characters long and it must begin
in colum 32 (it must begin in colum 22 if
&Z(K,J) is omtted). Onmt this field if
running i n stand-al one node.

Skip DG-51 if running in NWSRFS (not stand-al one node) or |OBS
(DG 5) is less than or equal to O.

51 STT(L, K, J) Qobserved stage or discharge tine series at
cross section NGS(K,J). L index goes froml
to NU. The tine array associated with this
hydrograph is the sane as for the inflow
hydr ogr aph.

Skip DG 52 & DG 53 if KPL (DG 4) is not equal to 3 or |10OBS (DG 5)
is |less than or equal to O.

Skip DG-52 if running in stand-al one node (not a part of NWSRFS).

52 STNAME( K, J) Time series identifier for cross section
wher e observed di scharges will be avail able
or where discharges will be plotted.

STNAME(K,J) may be up to 8 characters | ong
and it nust begin in colum 3.

DTYPE( K, J) Tinme series data type for cross section
wher e observed di scharges will be avail able
or where discharges will be plotted.
DTYPE(K,J) may be up to 4 characters |ong
and it nust begin in colum 12. Onmt this
field if running in stand-al one node.

Skip DG-53 if running in NWSRFS (not stand-al one node).

53 STQL, K, J) Qoserved discharge tine series at cross
section NGS(K,J), DG 50. L index goes from
1to NU (DG2). The tinme array associ ated
with this hydrograph is the sanme as for the
i nfl ow hydr ogr aph.
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Repeat DG 50 through DG 53 for each gaging station (K =
1, NGAGE(J), DG 13); then repeat the group for each river (J =
1,JN).

Skip DG54 if NSTR(J) = 0 (DG 13) or if running in stand-al one
node (not a part of NWSRFS).

54 NST( K, J) Sequence nunber of upstream cross section
with an output tinme series. NST(K,J) nust be
pl aced in colums 1-10.

STNAME( K, J) Time series identifier for cross section
with output time series. STNAME(K,J) may be
up to 8 characters long and it nust begin in
col um 13.

DTYPE( K, J) Tinme series data type for cross section with
output tinme series. DIYPE(K, J) may be up to
4 characters long and it must begin in
colum 22.

&ZA(K, J) Gage correction to convert output water
surface el evations to stages. &ZQOK,J) nust
be placed in colums 26-36. |If the out put
tinme series is not stage, set &ZQ(K,J) = 0.

Repeat DG 54 for each output tinme series (K = 1,NSTR(J), DG 13);
then repeat the group for each river (J = 1,JN).

Skip DG55 if 10OBS is greater than or equal to O.

55 TPE J) Time (hr) frominitial steady flow to peak
of specified upstream boundary hydrograph
(used in mathematical function describing
t he hydrograph).

RHO( J) Rati o of peak val ue of specified hydrograph
to initial value of the hydrograph.

GAMA( J) Ratio of time TGto TPEJ), where TGis tine
frominitial steady flow to center of
gravity of the specified hydrograph.

GAMA(J) nust be > 1.

YQ (J) Initial steady discharge (cfs) or water
surface elevation (ft-nmsl) at the wupstream
boundary.

Repeat DG 55 for each river (J = 1,JN).
Skip DG 56 through DG 58 if KU(J) > 2 (DG 13).

Skip DG 56 and DG 57 if running in NWSRFS (not stand-al one node).
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56 ST1(L,J) Stages (ft) or discharges (cfs) at upstream
boundary of river J. L index goes from1l to
NU (DG 2).

Skip DG 57 if DTHYD>0 (DG 1).

57* Ti(L, J) Time array associated with upstream
hydrograph ST1(L,J). L index goes from1l to
NU (DG 2).

Skip DG-58 if running in stand-alone node (not a part of NWBRFS)
and KU(J)=2 (DG 13).

58* STM J) M ni mum stage (ft) or discharge (cfs)
al l oned at the upstream boundary. STMJ)
must be placed in colums 1-10. Onmt this
paraneter if running in stand-al one node
(not a part of NWBRFS).

GZ1(Jd) Gage correction to convert upstream stages
to mean sea | evel datum G&Z1(J) nust be
pl aced in colums 11-20. QOmit this paraneter
if KUJ) = 2 (DG 13).

STNAME( J) Time series identifier for stages (ft) or
di scharges (cfs) at the upstream boundary.
STNAME(J) may be up to 8 characters |ong and
it nmust begin in colum 23 (it nust begin
in colum 13 if GZ1(J) is omtted). Onmit
this paraneter if running in stand-al one
node (not a part of NWSRFS).

DTYPE( J) Tinme series data type for observed stages
(Ft) or discharges (cfs) at the upstream
boundary. DTYPE(J) nay be up to 4
characters long and it nust begin in colum
32 (it nmust begin in colum 22 if GZ1(J) is
omtted). Onit this paraneter if running
in stand-al one node (not a part of NWRFS).

Repeat DG 56 through DG 58 for each river (J = 1,JN).

Skip DG 59 through DG 65 if KD(J) = 0 (DG 13).

Skip DG 59 through DG 63 if KD(1) > 2 (DG 13).

Skip DG-59 if running in NWSRFS (not stand-al one node).

59 STN(K, 1) Qobserved stages (KD(1) = 1) or discharges

(KD(1) = 2) at downstream boundary of main
river. K index goes from1l to NU (DG 2).
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Skip DG 60 if running in stand-al one node (not a part of NWBRFS)

and KD(1l) is not

60 &ZN

STNAME

DTYPE

to 0, 1 or 3 (DG 13).

Gage correction (ft-msl) to convert
downstream stages to nean sea | evel datum
&ZN nust be placed in colums 1-10. Onmt
this field if KD(1) is not equal to 1 or
3(DG 13).

Tinme series identifier for tide (KD(1) = O,
DG 13) stages (KD(1) = 1, DG 13) or

di scharges (KD(1) = 2, DG 13) at downstream
boundary of main river. STNAME may be up to
8 characters long and it nust begin in
colum 13 (it must begin in colum 1 if &N
is omtted). Onmt this field if running in
st and- al one node (not a part of NWSRFS).

Tinme series data type for stages (ft) or

di scharges (cfs) at the downstream boundary.
DTYPE may be up to 4 characters long and it
must begin in colum 22 (it nust begin in
colum 12 if &ZNis omtted). Omt this
field if running in stand-al one node (not a
part of NWBRFS).

Skip DG 61 through DG 63 if running in stand-al one node (not a

part of NWBRFS).

Skip DG 61 and DG 62 if the NOS tide is not used for the
downstream boundary (KD(1), DG 13, is not equal to 0).

61 STNAME
DTYPE
Rl VNAM

62 STNAME

05/ 19/ 2000

Time series identifier for NOS tide at the
downstream boundary. STNAME may be up to 8
characters long and it nust begin in colum
3.

Time series data type for NOS at the
downstream boundary. DTYPE nay be up to 4
characters long and it nust begin in colum
13.

Nanme of river using tide data. R VNAM may
be up to 8 characters I ong and nust begin in
colum 33. Omt this field if downstream
boundary is not a tide (KD(1) not equal to
zero, DG 13).

Tinme series identifier for the adjusted tide
at the downstream boundary. STNAME may be
up to 8 characters long and it nust begin in
colum 3.
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to

DTYPE Tinme series data type for the adjusted tide
at the downstream boundary. DTYPE nay be up
to 4 characters long and it nust begin in
col um 13.

Skip DG 63 if conputed hydrographs are not adjusted (IOBS, DG 5,
is less than 2).

63 STNAME( K, J) Time series identifier for cross section
| ocati on where the conputed stage or
di scharge hydrograph will be adjusted based
on observed data. STNAMVE may be up to 8
characters long and it nust begin in colum
3.

DTYPE( K, J) Tinme series data type for cross section
| ocati on where the conputed stage or
di scharge hydrograph will be adjusted based
on observed data. DTYPE nay be up to 4
characters long and it nust begin in colum
13.

Repeat DG 63 for each gaging station (K = 1, NGAGE(J), DG 13); then
repeat the group for each river (J = 1,JN).

Skip DG 64 if KD(1), DG 13, is not equal to O, or if running in
st and- al one node (not a part of NWSRFS).

Skip DG 64 through DG 66 if NYQ = 0 (DG 3) OR KD(1) is not equa
3 (DG 13).

Skip DG 64 if running in stand-al one node (not a part of NWSRFS).

64 STNAME Rating curve identifier for cross section at
downstream boundary on main river. STNAME
may be up to 8 characters long and it rmnust
begin in colum 1.

Skip DG 65 and DG 66 if running in NWSRFS (not stand-al one node).
65 YQD( K) Stages (ft) used to define the enpirica

rati ng curve at the downstream boundary on
the main river. K goes from1l to NYQD

66 QYQX( K) Di scharge (cfs) used to define the enpirica
rati ng curve at the downstream boundary on
the main river. K goes from1l to NYQD

Skip DG 67 if KD(1) is not equal to 5.

67 SLFI (1) Bed/initial water surface slope (ft/ft) of
the main river. This slope is used to
generate the single-valued rating curve at
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Dat a Vari abl e
G oup Nane Cont ent s

t he downstream boundary.

Skip DG 68 and DG 69 if internal boundary is not a |ock and dam
(KRCHT(K,J) is not equal to 28, DG 20) or if running in stand-
al one node (not a part of NWSRFS).

68 STNAME( K, J) Time series identifier for cross section
with target pool elevations. STNAME(K, J)
may be up to 8 characters long and it rmnust
begin in colum 3.

DTYPE( K, J) Tinme series data type for cross section with
target pool elevations. DTYPE(K,J) may be
up to 4 characters long and it nust begin in
colum 12.

Skip DG 69 if |lock and damw |l never switch to channel contro
(I CHAN(K,J) = 0, DG 28)

69 STNAME( K, J) Time series identifier for cross section
with gate control switches. STNAVE(K,J) may
be up to 8 characters long and it must begin
in colum 3.

DTYPE( K, J) Tinme series data type for cross section with
gate control switches. DITYPE(K,J) nmay be up
to 4 characters long and it nust begin in
colum 12.

Repeat DG 68and DG 69 for each | ock and dam (KRCHT(K, J) = 28, DG
20); then repeat the group for each river (J = 1,JN).

Skip DG 70 through DG 75 if NP is not equal to -4.

70 | EXC(1, J) Parameter indicating if cross section has
speci al properties when CALXS option is
used. If no special properties, IFXC(l,J) =
O; if actual section is to be read in,

I FEXC(I1,J) = 1; | index goes from1l to
NBT(J), DG 12.

71 HSC( J) Invert elevation (ft) at the npbst upstream
cross section on river J.

72 KAM Parameter indicating the nmethod for reading
in cross sections in the calibration reach.
If KAM = 0, cross sections are described as
topw dth versus depth (B versus Y) at key
points in the cross section (see Figure 1);
if KAM = 1, cross sections are descri bed as
the power function B = kY™ where mis a
shape factor and k is a scaling factor (see
Figure 2).
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Dat a Vari abl e

G oup Nane
CHNMN( I, J)
CHNMX( 1, J)
SXS

Skip DG 73 if KAME O.

73

FKC(1, J)
FMC(1, J)
FKF(1, J)
FME(T, J)
FKO(1, J)
FMO(1, J)
HB

HF

Cont ent s

The m ni mum acceptabl e Manni ng n val ue
conmput ed during automatic calibration for
calibration reach I. The default value is
0. 013.

The maxi mum accept abl e val ue of Manning n
val ue conputed during automatic calibration
for calibration reach |I. The default val ue
is 0.25.

Aver age channel bottom slope (ft/m ) al ong
calibration reach |

Scal i ng paraneter of the channel in-bank
portion of cross section in calibration
reach | described in power function.

Shape factor for the channel in-bank portion
of cross section in calibration reach
descri bed in power function.

Scal i ng paraneter of floodplain portion of
cross section in calibration reach
descri bed in power function.

Shape factor for floodplain portion of cross
section in calibration reach | described in
power function.

Scal i ng paraneter of dead storage (inactive)
portion of cross section in calibration
reach | described in power function.

Shape factor for dead storage (inactive)
portion of cross section in calibration
reach I described in power function.

Depth (ft) of cross section at top of bank.

Depth (ft) of cross section at top of
f 1 oodpl ai n.

Skip DG 74 and DG 75 if KAM = 1.

74

05/ 19/ 2000

Bl

B2

Active top width (ft) of typical cross
section in calibration reach | at depth Y1
(hal f of channel depth).

Active top width (ft) of typical cross

section in calibration reach | at depth Y2
(top of bank).
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Dat a
G oup

75

Repeat

76*

05/ 19/ 2000

Vari abl e

Nane

B3

B4

B5

B6

Y1

Y2

Y3

Y4

Cont ent s

Active top width (ft) of typical cross
section in calibration reach | at depth Y3
(m dpoint of floodplain). Enter zero if no
f 1 oodpl ai n.

Active top width (ft) of typical cross
section in calibration reach | at depth Y4
(maxi mum fl ood depth). Enter zero if no

f 1 oodpl ai n.

Dead storage (inactive) top width (ft) of
typical cross section in calibration reach
at depth Y3. Enter zero if no inactive

st or age.

Dead storage (inactive) top width (ft) of
typical cross section in calibration reach
at depth Y4. Enter zero if no inactive

st or age.

Depth (ft) of typical cross section in
calibration reach I at md-point between the
invert and top of bank.

Depth (ft) of typical cross section in
calibration reach | at top of bank

Depth (ft) measured frominvert of typica
cross section in calibration reach | to

m dpoi nt between the top of bank and
estimated maxi mum fl ood el evati on.

Depth (ft) of typical cross section in
calibration reach | at an esti mated maxi num
fl ood el evati on.

DG 72 through DG 75 for each calibration reach (I =
1, NGAGE(J)-1).

FLST(1, J)

YDI (1, J)

El evation (ft-nmsl) at which fl oodi ng
conmences. If no fl ood stage, enter zero.

Initial water surface elevation (ft-nsl) at
cross section |. |If steady state conditions
exi st, the YD value at the downstream

| ocation of the main river and pool |evels
behi nd dans nust be read in (all other

val ues are entered as zero) and the node

wi ||l do backwater conputations; otherw se,
all values are read in. Omt this paraneter
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Dat a Vari abl e

G oup Name
QD (1,3d)
AS(1,1,)

Cont ent s

if running in NWSRFS (not stand-al one node).

Initial discharge (cfs) at cross section |
If steady state conditions exist, all QD
values are read in as zero and the QDI

val ues are generated by summtion of flows
fromupstreamto downstream |If KU(J) is
not equal to 2, the upstream di scharge
(QI(1,J)) nmust be read in. |If unsteady-
state condition exists, all QD values are
read in. QOmt this parameter if running in
NWBRFS (not stand-al one node).

Active channel cross-sectional area (sq ft)
bel ow the | owest HS el evation in cross
section |

Skip DG 77 through DG83 if NP = -4 and | FXC(1,J) = 0.

77* HS(L, 1, J)

78* BS(L, I, J)

El evation (ft-msl) corresponding to each top
wi dth BS(L,1,J). El evati ons are entered
fromthe bottom of the cross section upward;
L index goes from1l to NCS

Top width (ft) of active flow portion of
channel /val l ey cross section correspondi ng
to each elevation HS(L,1,J). L index goes
from1l to NCS

Skip DG 79 and DG 80 if KFLP=O0.

79 BSL(L, I, J)

80 BSR(L, I, J)

Top width (ft) of active flow portion of

| eft floodplain corresponding to each

el evation HS(L,1,J). L index goes from1l to
NCS

Top width (ft) of active flow portion of
right floodplain corresponding to each

el evation HS(L,1,J). L index goes from1l to
NCS

Skip DG 81 and DG 82 if KFLP is less than or equal to 1

81 HKC(L, I, J)
82 QXC(L, 1, J)
83* BSS(L, I, J)

05/ 19/ 2000

El evation (ft-msl) corresponding to the
conveyance KXC(L,1,J). L index goes froml
to KFLP.

Conveyance corresponding to el evation
HKC(L,1,J). | index goes from1l to KFLP

Top width (ft) of dead storage (inactive)
portion of channel/valley cross section
corresponding to each elevation HS(L,1,J).
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Dat a Vari abl e
G oup Nane Cont ent s

K index goes from1 to NCS; if no inactive
storage exists, enter zero.

Repeat DG 76 through DG 83 for each cross section (I = 1,NBT(J)).
Repeat DG 70 through DG 83 for each river (J = 1,JN).
Skip DG 84 if KFLP is not equal to 1.

84 SNM L, 1, J) Si nuosity coefficient (channel flow path
| ength/fl oodplain flow path | ength
corresponding to each el evation HS(L,1,J).
L index goes from1l to NCS.

Repeat DG 84 for all reaches (I = 1,NBT(J)-1).

85* FKEC(I, J) Expansi on or contraction coefficients.
Expansi on coefficients vary from-.05 to -
.75 and contraction coefficients vary from
+.10 to +.40, the | arger values are
associ ated with very abrupt changes in cross
section along the river; If
expansi on/ contraction is negligible, set

FKEC(I1,J) = 0. | index goes from1lto
NBT(J) - 1.
86* NCM |, J) Station nunber of upstream nost station in

subreach that has the sanme Manning n. |
i ndex goes from1 to NRCML(J).

87* cML,1,Jd) Manni ng n corresponding to each YQCML, I, J)
value. L index goes from1l to NQCMJ); if
J) = 0, Manning n values are treated as
in the DAMBRK program where Manning n is a
function of the average el evati on between
two cross sections and L index goes froml
to NCS.

Skip DG 88 and DG 89 if KFLP = 0.

88 CM_(L,1,J) Manni ng n corresponding to each YQCML, I, J)
value for left floodplain. L index goes
froml to NQCMJ); the sane rules apply for
NQCM J) as were previously stated in DG 84.

89 CVR(L,1,J) Manni ng n corresponding to each YQCML, I, J)
value for right floodplain. L index goes
froml to NQCMJ); the sane rules apply for
NQCM J) as were previously stated in DG 84.

Skip DG90 if NQCMJ) = 0.

90 YQCM L, |, J) Water surface elevation (ft-msl) or
di scharges (cfs) associated with Manni ng n.
L index goes from1l to NQCMJ).

Repeat DG 87 through DG 90 for each Manning reach (I = 1,
NRCML(J)) .
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G oup Nane

Cont ent s

Repeat DG 84 through DG 90 for each river (J = 1,JN).

Skip DG 91 through DG 94 if DG 66 if running in stand-al one node

(not a part of NWSBRFS).

Skip DG91-93 if 10BS (DG 5) is not equal to 3

91 NSLC( J)
92 NQSL( J)
93 SLI CE(L, K, J)

Total number of slices used to adjust the
conmputed tine series. J index goes from1l
to JN.

Parameter indicating adjustnent statistics
are a function of water surface el evation
(N@SL (J) = 0), or discharge (NQSL (J) = 1).

J index goes from1l to JN

Stage (ft) or discharge (cfs) range into
which the statistics lie. A hydrograph wll
be divided into NSLC(J) elevation or

di scharge ranges (slices) and adjusted based
on the root nean square error and bias. L

i ndex goes from1 to NSLC(J).

Skip DG 94 through DG 97 if 10BS, DG 5, is |less than 2.

94 FRVBO( L, K, J)
95 FBI ASO(L, K, J)
96 RRVBO( L, K, J)
97 RBI ASO( L, K, J)

Repeat DG 96 through DG 97 for each adjusted tinme series (K =1,
NGAG J), DG 13); then repeat the group for each river (J =1, J

Root nean square error (rnms) on the falling
limb of the hydrograph within each slice.
This value is used when no observed data
exists in the slice for the current runtime.
If FRVBO (L,K,J) = 0, no adjustnment is nade
to the conputed stage. L index goes froml
to NSLC(J).

Bi as associated with FRMSO (L, K, J). L i ndex
goes from1l to NSLC(J).

Root nean square error (rnms) on the rising
limb of hte hydrograph within each slice.
This value is used when no observed data
exists in the slice for the current runtime.
If RRVBSO (L,K,J) = 0, no adjustnment is nade
to the conputed stage. L index goes froml
to NSLC(J).

Bi as associated with RRMSO (L, K, J). L
i ndex goes from1 to NSLC(J).

N) .

Skip DG 98 through DG 99 if | COND=1 (DG 2).

98 YDI (1, J)

05/ 19/ 2000

Initial water surface elevation referenced
to nmsl (ft) at each cross section. Each

field represents a cross section. |=1, NBT(J)
(DG 12). If all fields are left blank, the
programw || generate the YDI's via linear
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G oup Nane Cont ent s

i nterpol ati on between gagi ng stations (this
is all owed when gagi ng stations exist at the
upstreamextremties of all rivers and the
downstream extremty of the main stem. If
the upstreamextremty of each river does
not have an observed hydrograph, this YD
val ue nmust be supplied along with all the
bl anks for the other YDI's. If all fields
are left blank except at the downstream
extremty of the main stemriver where the
actual YDl is read in, the programwl|
generate the YDI's via a solution of the

st eady fl ow backwat er equati on.

Repeat DG 98 for each river (J=1,JN).

99 QD (1,d) Initial discharges (cfs) at each cross
section Each field represents a cross
section =1, NB(J) (DG 12). If all fields

are left blank except at the upstream
extremty of each river, the programw ||
generate the QD 's by summati on of the fl ows
fromthe upstreamto downstream boundari es,
including tributary inflowto the main stem
and | ateral inflow occurring along either
the main stemor tributaries.

Repeat DG 99 for each river (J=1,JN).

Skip DG 100 if no lateral flowin the system (NQ(J)=0, DG 13, for
all rivers J=1,JN)

100 Ql (K J) Initial lateral flow (cfs) for each reach
with lateral flow Each field represents a
lateral flow reach. K=1,NQL(J) (DG 13).

Repeat Card nunmber 100 for each river with lateral flow (NQ.(J)
not equal to 0, J=1,JN)

Skip DG 101 and DG 102 if no | ock and dans in the system (all
KRCHT val ues equal zero, DG 20).

101 PLTI (K, J) Initial target pool elevation for each |ock
and dam Each field represents a | ock and
dam K=1, NUMLAD(J) where NUMLAD(J) is the
sum of KRCHT=28, DG 20).

Repeat DG 101 for each river with | ocks and dans.

102 | W' (K, J) Initial gate control switch for each | ock
and dam Each field represents a | ock and
dam K=1, NUMLAD(J) where NUMLAD(J) is the
sum of KRCHT=28, DG 20). K=1, NUMLAD(J).

Repeat DG 102 for each river with | ocks and dans.
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Skip DG 103 and DG 104 if NFGRF = 1 (DG 4).

103* VESAGE 40- character nessage describing the data set
for use in FLDGRF.

104* Rl VER( J) 16- character nane associated with river J.
There is no conment line prior to this data
group.

Repeat DG 104 for each river (J = 1,JN).

Sanple Input and Infornmation Display: Sanple input Operation FLDWAV
and a sanple of the output fromthe paraneter print subroutine are
shown in Figure 3.

Execution Printer Qutput: The execution output for the FLDWAV
Operation is controlled by three input paranmeters on Card 5: JNK (how
much information is to be generated), KPL (whether or not plots and
statistical information is to be generated)and KPL2 (whether or not
observed data are available for plotting or generating statistical

i nformati on). Possible output available is:

1. No output — JNK=0, KPL=0.

2. Conputed stage plots — JNK=0, KPL=0, KPL2=0.

3. Conputed di scharge plots — JNK=0, KPL=2, KPL2=0.

4. Plots of observed and conputed stages and summary of
statistics (Root nean square error and bias error) — JNK=0,
KPL=1, KPL2=1.

5. Plots of observed and conputed di scharges and summary of

statistics JNK=0, KPL=2, KPL2=1.

A table showing the tine step (HR), current tine (HR), number
of iterations for each river, cross section location (M),
Manni ng's n, water surface elevation (FT above Mean Sea
Level ), depth (FT), Froude nunber, velocity (FT/ SEC),

di scharge (1000 CFS), |evee flow (1000 CFS), active flow area
(1000 FT2)and total topwidth (FT) at even tine increnents
specified by the KITPR paraneter on Card 2, plus any of the
pl ot options i (1) through (5). This option also prints the
total number of iterations needed for each river when using

t he Newt on- Raphson Iteration technique, as well as nore detai
statistical information — JNK=1, KPL=1 or2, KPL2=0 or 1.

There is no default printer option. JNK, KPL, KPL2and Kl TPR nust be
supplied by the user.

Sanpl e Execution Printer Qutput: Sanple output for this Operation is
shown in Figures 4 through 28. The information printed in these
tabl es does not necessarily correspond with the 1 nput sanple.

Error and Warni ng Messages: FError and warni ng nessages generated by
this Operation and the corrective neasures to take when they occur
are as follows:

A. Messages that can occur during setup.
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1. **ERROR** NUMBER OF OPERATIONS IN THI'S SEGVENT ( XXXXXXXX)
EXCEEDS THE MAXI MUM NUMBER OF OPERATI ONS ALLOVED: YY

Action: |If the programis for calibration, then increase the
size of the array. |If the programis operational, then cal
your Focal PO NT.

2. **ERROR** QUTPUT TI ME SERI ES | NTERVAL( DTOUT=( XX)) MJST BE
GREATER THAN OR EQUAL TO THE COVPUTATI ONAL TI ME STEP(DTHI | =

(YYY.YY))

Action: Increase the output tinme series interval to be at
| east as large as the conmputational tinme step.

3. **ERROR** OUTPUT TIME SERIES | NTERVAL (DTOUT=(XX) |S NOT AN
EVEN MULTI PLE OF THE COVPUTATI ONAL Tl ME STEP(DTHI I =( YYY. YY))

Action: Change the output time interval such that DHFO = K *
TM where Kis a positive integer.

4. **WARNI NG** OBSERVED DATA TI ME STEP (DTHYD=(XX)) |IS NOT AN
EVEN | NCREMENT OF THE TI ME STEP FOR PLOTTI NG COVMPUTED
DATA/ 22X( DTHI I =( YYY. YY) ) 2X THEREFORE THE OBSERVED DATA W LL
NOT BE PLOTTED.

Action: Verify tine steps andif plots are desired meke
DHF=K* TMr KI TPR or K*DHF=TMrKI TPR where K is a positive
i nt eger.

5. **ERROR** AUTOVATI C CALI BRATI ON CANNOT BE USED WHEN THE | NFLOW
HYDROGRAPH | S GENERATED ( NU=0) .

Action: |If automatic calibration is desired, then specify
i nfl ow hydrograph and set NU>0. If automatic calibration is
not desired set NP=O0.

6. **ERROR** NUMBER OF COVPUTATI ONAL PO NTS (NBJ=XXX) EXCEEDS
MAXI MUM NUMBER OF COVPUTATI ONAL PO NTS ALLOVED ( NBMAX=YYY) .
PROGRAM TERM NATED.

Action: Check the nunmber of cross sections on each river
(NB(J)) and set NBMAX equal to the |argest val ue.

7. **ERROR** NUMBER OF OPERATIONS IN THI S SEGVENT ( XXXXXXXX)
EXCEEDS THE MAXI MUM NUMBER OF OPERATI ONS ALLOWED: YY

Action: If the programis for calibration, then increase the
size of the array. |If the programis operational, then call
your Focal Point.

8. **ERROR** QUTPUT TI ME SERI ES | NTERVAL( DTOUT=( XX)) MJST BE
GREATER THAN OR EQUAL TO THE COVPUTATI ONAL TI ME STEP(DTHI | =

(YYY. YYY))

Action: Increase the output tinme series interval to be at
| east as large as the conmputational tinme step.

9. **ERROR** OUTPUT TIME SERI ES | NTERVAL (DTOUT=(XX)I S NOT AN
EVEN MULTI PLE OF THE COVPUTATI ONAL Tl ME STEP(DTHI I =( YYY. YY))

Action: Change the output time interval such that DHFO = K *
TM where Kis a positive integer.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

**WARNI NG** OBSERVED DATA TI ME STEP (DTHYD=(XX)) |S NOT AN
EVEN | NCREMENT OF THE TI ME STEP FOR PLOTTI NG COMPUTED

DATA/ 22X( DTHI | =( XXX. XX) ) 2X THEREFORE THE OBSERVED DATA W LL
NOT BE PLOTTED.

Action: Verify tine steps andif plots are desired meke
DHF=K* TMr KI TPR or K*DHF=TMFKI TPR where K is a positive
i nt eger.

**ERROR** AUTOVATI C CALI BRATI ON CANNOT BE USED WHEN THE | NFLOW
HYDROGRAPH | S GENERATED ( NU=0) .

Action: |If automatic calibration is desired, then specify

i nfl ow hydrograph and set NU>0. If automatic calibration is
not desired set NP=O0.

** ERROR** NUMBER OF COVPUTATI ONAL PO NTS ( NBJ=XXX) EXCEEDS
MAXI MUM NUMBER OF COVPUTATI ONAL PO NTS ALLOVWED ( NBMAX=YYY) .
PROGRAM TERM NATED.

Action: Check the nunmber of cross sections on each river
(NB(J)) and set NBMAX equal to the |argest val ue.

**ERROR** KU VALUE MUST BE EQUAL TO '1' OR '2'" KU(X)=Y NOT
ACCEPTED.

Action: Check upstream boundary condition. |If necessary,
redefine it to be either stage (KU(J)) or discharge (KU(J)).

**WARNI NG** DOANSTREAM BOUNDARY ON TRI BUTARI ES CAN ONLY BE
STAGE. KD( X) =Y NOT ALLOWED. KD(X) HAS BEEN SET TO '1'.

Action: Unless blocked tributary option is used set KD(J)=1 or
0.

**WARNING** THIS | S TO AFFI RM THAT RI VER NO. X | S BLOCKED
(KD(J)=2). THEREFORE NO FLOW FROM THI S TRI BUTARY W LL ENTER
THE MAI N Rl VER.

Action: |If the blocked tributary option is not desired, then
set KD(J)=1 or O.

**ERROR** AUTOVATI C CALI BRATI ON OPTI ON CANNOT BE USED ON LEVEE
PROBLEMS.

Action: |If automatic calibration option is not desired set
NP=0.

**ERROR** MANNI NG S N VALUES (CM CANNOT BE SET TO ZERO WHEN
THE AUTOMATI C CALI BRATI ON OPTION IS NOT USED.

Action: Read in Manning' s n val ues.

**ERROR** KPL MUST BE EQUAL TO "1' OR '2'. XXXXXXXX NOT
ACCEPTED.

Action: Set KPL on Card nunmber 5 to '1' or '2'.

**ERROR** STAGE DATA CAN ONLY HAVE UNI TS OF M ( XXXX) NOT
ACCEPTED.

Action: Check the tinme series header card and change it if
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necessary.

20. **WARNI NG** M SSI NG DATA ARE NOT ALLOWNED | N AUTOMVATI C
CALI BRATI ON RUN

Action: Check for missing data points and fill the space with
i nt erpol at ed val ues.

21. **WARNING** ON RI VER NO. XXX STATI ON YYYYYYYY W TH DATA TYPE
ZZZ NMAY HAVE M SSI NG DATA. M SSI NG DATA PO NTS WLL NOT BE
PLOTTED OR | NCLUDED | N STATI STI CS.

Action: Check mssing data points and fill themif these
points are to be plotted and included in statistics.

22. **ERROR** TIME SERIES | .D. ' DUMWY' | S NOT ACCEPTABLE WHEN
AUTOVATI C CALI BRATI ON OPTI ON I S NOT USED.

Action: Check the tine series identifier and redefine if
necessary.

23. **ERROR** TIME SERIES |.D. 'DUMW' | S NOT ACCEPTABLE FOR
QUTPUT TI ME SERI ES.

Action: Check the tinme series identifier and redefine it if
necessary.

24, **ERROR** THE ALLOWABLE DI MENSI ONS FOR OUTPUT Tl ME SERI ES ARE
PXXXXT L TYYYY' 1S NOT ALLOWED

Action: Check the tinme series header and redefine it if
necessary.

25. **ERROR** GATE CONTROL DATA CAN ONLY HAVE UNITS OF 'M.
"(XXXX)' NOT ACCEPTED

Action: Check the tinme series header and redefine it if
necessary.

26. **ERROR** GATE CONTROL SW TCHES CAN ONLY HAVE UNITS OF '"INT '.
"(XXXX)' NOT ACCEPTED

Action: Check the tinme series header and redefine it if
necessary.

27. **ERROR** | NFLOW HYDROGRAPH CAN BE GENERATED (NU=0) ON A
SINGLE CHANNEL ONLY (JN=1). JN=XX NOT ALLOWED. PROGRAM
TERM NATED

Action: |f the problemhas nore than one river, then set NU>0
and specify an input tine series for each upstream boundary.

28. **ERROR** LEVEE MUST BE PLACED ON THE MAI N CHANNEL; THEREFORE
NW (1) CANNOT BE EQUAL TO ZERO.

Action. |If possible make the channel containing the | evee the
main stemand let fictitious tributary connect to it.

29. **WARNING** ON RI VER NO. ' XXXX' STATI ON ' ( XXXXXXXX) , W TH DATA

TYPE ' (XXXX)' MAY HAVE M SSI NG DATA. M SSI NG DATA PO NTS W LL
BE G VEN VALUES COF ZERO
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Action: No action necessary.

30. **WARNI NG** THE TABLE OF TOPW DTHS VS ELEVATION IS NOT
COVPLETE FOR SECTI ON WAW ON RI VER NO. XX. THE LAST GOOD VALUE
IS AT LEVEL YYY WH CH HAS AN ELEVATI ON OF 72777777777 FEET. AT
ELEVATI ONS H GHER THAN THI'S, THE MODEL W LL LI NEARLY
EXTRAPCOLATE FROM THE LAST TWO PO NTS.

Action: Fill the table with the proper nunber of val ues.

31. **WARNING** THE TABLE OF TOPW DTHS VS ELEVATI ONS (I NACTIVE) 1S
NOT COVPLETE FOR SECTI ON WAW ON RI VER NO. XX. THE LAST GOOD
VALUE | S AT LEVEL YYY VWH CH HAS AN ELEVATI ON OF 7777777777
FEET. AT ELEVATI ONS H GHER THAN THI' S, THE MODEL W LL LI NEARLY
EXTRAPOLATE FROM THE LAST TWO PO NTS.

Action: Fill the table with the proper nunber of val ues.

32. **WARNING** ON RI VER NO. XX CROSS SECTI ON NO. YYY HAS BOTH
LATERAL FLOW AND FLOW DI VERSI ON, THEREFORE ONLY THE LATERAL
FLOW W LL BE CONSI DERED I N COVPUTATI ONS.

Action: Renove either the lateral flow or the flow diversion.

33. **WARNING** NO. OF MANNI NG N REACHES ARE NOT EQUAL TO NO. OF
OBSERVED CROSS SECTI ONS LESS ONE, SO COMPUTATI ONS CAN NOT BE
MADE.

Action: Redefine the number of Manning’s n reaches.

34. **ERROR* THE ALLOWABLE DI MENSI ONS FOR ADJUSTED TI DE TI ME
SERI ES ARE ' XXXX' . "YYYY' |S NOT ALLOWED.

Action: Check the tinme series header and redefine it if
necessary

35. **ERROR** THE ALLOWABLE DI MENSI ONS FOR ADJUSTED STAGE Tl ME
SERI ES ARE ' XXXX' . "YYYY' |S NOT ALLOWED.

Action: Check the tinme series header and redefine it if
necessary.

B. Messages that can occur during execution.
None.
C. Messages that can occur during carryover transfer:
1. **WARNING** THE JN PARAMETER ON DATA GROUP 2 HAS BEEN CHANGED.
Action: No action necessary
2. **WARNI NG** THE NP PARAMETER ON DATA GROUP 5 HAS BEEN CHANGED.
Action: No action necessary

3. **WARNING** THE NCS PARAMETER ON DATA GROUP 4 HAS BEEN
CHANGED.

Action: FIND STARTI NG LOCATI ONS OF OLD AND NEW PARAMETERS
4. **WARNI NG** THE SLFI PARAMETER ON DATA GROUP 63 HAS BEEN
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CHANGED.
Action: No action necessary

5. **WARNING** THE SLFI PARAMETER ON DATA GROUP 9 HAS BEEN
CHANGED.

Action: No action necessary

6. **WARNING'* NB(',12,") (INPUT AND | NTERPOLATED - DATA GROUPS 12
AND 19) HAS BEEN CHANGED.

Action: No action necessary
7. **WARNING* NQL(', XX,"') ON DATA GROUP 13 HAS BEEN CHANGED.
Action: No action necessary

8. **WARNING* LQL(', XX, 1H,, XX,"') ON DATA GROUP 48 HAS BEEN
CHANGED.

Action: No action necessary

9. **WARNI NG * LAD(', XX, 1H,, XX,"') ON DATA GROUP 44 HAS BEEN
CHANGED.

Action: No action necessary

10. **WARNI NG** NRCML(', XX,"') ON DATA GROUP 13 HAS BEEN CHANGED.
Action: No action necessary

11. **WARNING** NQCM ', XX,') ON DATA GROUP 13 HAS BEEN CHANGED.
Action: No action necessary

12. **WARNING'* NCM ', XX, 1H,, XX, ') ON DATA GROUP 80 HAS BEEN
CHANGED.

Action: No action necessary

13. **WARNING** THE NQCM ', XX,') PARAMETER ON DATA GROUP 13 HAS
BEEN CHANGED.

Action: No action necessary

14. **WARNI NG * YQCM ', XX, 1H,, XX, 1H, , XX, ') ON DATA GROUP NO 84 HAS
BEEN CHANGED.

Action: No action necessary

15. **WARNING'* CM ', XX, 1H,, XX, 1H, , XX, ') ON DATA GROUP NO 81 HAS
BEEN CHANGED.

Action: No action necessary

16. **WARNI NG * CML(', XX, 1H,, XX, 1H,, XX, ') ON DATA GROUP NO 82 HAS
BEEN CHANGED.

Action: No action necessary

17. **WARNI NG * CWVR(', XX, 1H,, XX, 1H,, XX, ') ON DATA GROUP NO 83 HAS
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

BEEN CHANGED.

Action: No action necessary

**WARNI NG** NBT(', XX,') ON DATA GROUP NO 12 HAS BEEN CHANGED.
Action: No action necessary

**WARNI NG** XT(', XXX, ", ", XX, ON DATA GROUP NO 18 HAS BEEN
CHANGED.

Action: No action necessary
**WARNI NG * NN(' , XXX, ", ", XX,") HAS BEEN CHANGED.
Action: No action necessary

**WARNI NG** DXM ', XXX, ', "', XX, ON DATA GROUP NO 19 HAS BEEN
CHANGED.

Action: No action necessary

**WARNI NG** X(', XX, 1H,, XX, ') ON DATA GROUP 25 HAS BEEN
CHANGED.

Action: No action necessary

**WARNI NG** FKEC(', XX, 1H, , XX, ') ON DATA GROUP 79 HAS BEEN
CHANGED.

Action: No action necessary

**WARNI NG** BS(', XX, 1H, , XX, 1H,, XX, ") ON DATA GROUP NO 72 HAS
BEEN CHANGED.

Action: No action necessary

**WARNI NG** BSS(', XX, 1H,, XX, 1H, , XX, ') ON DATA GROUP NO 77 HAS
BEEN CHANGED.

Action: No action necessary

**WARNI NG** HS(', XX, 1H, , XX, 1H,
BEEN CHANGED.

XX, ') ON DATA GROUP NO 27 HAS

Action: No action necessary

**WARNI NG** AS(', XX, 1H, , XX, 1H,, XX, ") ON DATA GROUP NO 28 HAS
BEEN CHANGED.

Action: No action necessary

**WARNI NG** AS(', XX, 1H, , XX, 1H,, XX, ") ON DATA GROUP NO 73 HAS
BEEN CHANGED.

Action: No action necessary

**WARNI NG** AS(', XX, 1H, , XX, 1H,, XX, ") ON DATA GROUP 74 HAS BEEN
CHANGED.

Action: No action necessary
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30. **WARNING** SNM ', XX, 1H,, XX, 1H, , XX, ') ON DATA GROUP NO 78 HAS
BEEN CHANGED

Action: No action necessary

Carryover Transfer Rules: The following rules apply to the FLDWAV

Operation during the carryover transfer process:

1. Carryover values are initial water surface el evati ons and
di scharges at each cross section, initial lateral flow at each
| ateral flow point, percent of flowinitially diverted fromthe
channel, initial target pool elevations and initial gate contro
swi t ches.

2. Carryover can be transferred (i.e. existing carryover kept) only
if none of the follow ng parameters have been changed from one set
of data to the next:

Par anet er Data G oup Par anet er Data G oup
NBMAX - FKC (1, J) 79
NP 5 *NCSS -
SLFI 63 NCML 81
NB (J) - *CM (L, K, J) -
NQ (L) 13 *YOM (L, K, J) -
LQ (I, J) 48 CML 82
SNM 78 CVR 83
BR - *NCS 4
NUMLAD (J) - *BS (K, 1, J) 72
LAD (L, J) 28 *HS (K, 1, J) 71
NRCML (J) 13 *AS (K, 1, J) 70
NQCM ( J) 13 ASL -
NCM (K, J) 80 BSL 73
X (1, J) 18 *BSS (L, I, J) 77

*ASS (L, I, J) -
If any of the above paraneter have been changed, no carryover
transfer will take place (i.e. the carryover values input during
the redefinition will be used). The paraneters with the (*)
besi de them may be changed if the change occurs above the initial
conditions (e.g., the cross-section properties may be changed as
Il ong as table values below the initial conditions remain the sane
as before.

Card Punch Limtations: All integer values and al phanuneric nanes

for this Operation are punched out exactly as they are read in. All

real values are punched with an F10.2 format with the foll ow ng
excepti ons:

Vari abl e Dat a Punch
Nane G oup For mat
EPSY 1 F10. 4
YQCM 84 F10.0 (for discharge)
F10. 2 (for stage)
CM 81 F10. 4
SO 63 F10. 6
STM - F10.0

Table 1. English/Metric Equival ents
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Property
Metric)

Ti me

Lengt h

Lengt h

FI ow

Ar ea

Sur face Area

Vol ume

Weir Coefficient

Unit Wi ght
Shear Strength

Vi scosity (Dynam c)

Manni ng n

Conver si on Fact or

English Unit Metric Unit (English to
HR HR

FT M 1/ 3. 281

M KM 1.6093
FT3/ SEC M3/ SEC 1/ 35. 32
FT2 (Y% 1/ 10. 765
ACRE Kwvp 1/ 247. 1
ACFT 10**6 M3 1/ 810. 833
FT**.5/ SEC M *. 5/ SEC 1/1.811
LB/ FT3 N M3 157. 1

LB/ FT2 N VP 47. 88

LB SEC/ FT2 N SEC/ M2 47. 88

English and Metric are sane

Al t hough the docunentation refers to English units only, the netric

option is fully functional.

This table can be used to determ ne

conparabl e units and to convert the recommended val ues to netric

uni ts.
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Table 2. Description of FLDWAV I nternedi ate Anal ysis CQut put

Qut put Descri ption 01

V

9

I nput Echo Print and Summary of Array Sizes X X
Bottom Sl ope Profile

Initial Conditions Summary

Initial Conditions/Low Flow Filter

M ni mum Dynam ¢ Routi ng Qut put

I nt ernal Boundary | nformation

Hydraulic Information

Levee I nformation

Subcritical /Supercritical |nformation

Nonconver gence | nformation

Cali bration Information X X
Profile of Crests and Tines X X
Comput ed WSEL and Di scharge Hydrograph Data

Hydr ograph Pl ot

Dynam ¢ Routing Information at each Iteration

XX XXX |ho
X XXXXX XXXXXX U"%
XXX XXXXXXXXXXX |©
HKXXX XX XXX XXX XXX

X XX X

The FLDWAV nodel output is controlled primarily by the JNK paraneter.
JNK may be assigned values of 1, 4, 5, 9, 10 and 12 where the output
becones nore extensive as JNK increases. It is recommended that for
nmost runs, JNK be specified as 4; this output is considered to
provi de the maxi mum anmount of information for the |east number of
pages of output. A JNK=1 provides the |east amount of output and is
Intended to be used for obtaining final results to mnimze permanent
paper or file storage requirenments. |If the graphical output utility
(FLDGRF) is to be used to review the output information, JNK=1 may be
used. JNK values greater than 4 are to be used to obtain detailed
hydraul i ¢ and nunerical information for confronting and overcom ng
nurerical difficulties that have caused aborted runs or suspect
results. When a user first sets up the problem it is highly
recomended that JNK>=5 be used to ensure that the nodel is behaving
in an acceptable manner for the problem being nodeled. In sone
cases, the hydrographs and boundary information may indicate a
successful run, but further inspection of the hydraulic information

t hr oughout the routing reach may reveal hidden problens in the data

i nput setup.

Exanpl es of the output shown in Figures 4 through 28. Paraneters in
bold print are defined. No exanples are given for JNK>=10 since this
is usually repetitive information per iteration. GCenerally, output
vari abl es are defined categorically with the first or first two
letters; i.e., Qis discharge, Y is water surface elevation, X is
cross-section distance location, FRis Froude nunber, Tis tine, Vis
velocity, Ais wetted cross-sectional area, Bis wetted cross-
sectional topwidth and CMis Manning n. Also, the J and | counters
refer to the river nunber and cross-section number, respectively.
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Table 3. Routing Methods and I nternal

Boundari es

KRCHT (I, J) Definitions
0 Inplicit Dynam ¢ Routing
1 Inmplicit (Diffusion) Routing
4 Level Pool Routing
5 Explicit Dynam c Routing (Upw nd)
6 Inplicit (Local Partial Inertial) Routing
10 Dam
11 Dam + Q=f (Y)
21 Dam + Y=f (Q
12 Dam + Q=f (YY)
14 Dam + Multi pl e Movable Gates C=f (Y, HG FR)
15 Dam + Average Movabl e Gates (Corps of Engi neers Type)
28 Lock and Dam
35 Bri dge

Vari abl e Definitions

Q = flow
Y = pool elevation
YY = tailwater elevation
HG = centerline of gate
C = gate coefficient
FR = Froude nunber
05/ 19/ 2000 V. 3. 3- FLDWAV- 44

rfs:fl dwav-op. wpd



Figure 1. Cross Section Description for Calibration Option
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Figure 2. Cross Section Shapes for Power Function B=kY™
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Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
T S

FLDWAV DMO NEF I NPUT CO
PROBLEM DEMO NE
Initial Conditions 4/17/98 07 cdt (122)

EOM

NO DESC

.01 1.0 0.6 5280.00 6.0 6 0

2 1 10 0 0 0 1000

1 0 0 0

9 1 009 1 1

1 0 0 0 0

1. 0. 25 6.0 0 0. 0

0 0. 0.0 - Levees on Des Mines

21 1 21 1000. 0. 0. O. Des Moi nes River
32 1 32 1 19 60. 100. 0. 0. O. Raccoon Ri ver
2 3 3 3 2 -13 21 0 0 0 Des Moi nes River

2 0 1 2 2 -13 33 0 0 0 Raccoon Ri ver

0o 0 O 0 0000O00O

0O 0 O 0 0000O00O

211. 40 210. 60 209. 50 208. 60 208. 00 207. 00 206. 40 205. 50
204. 60 204. 30 203. 30 203. 13 202. 30 202. 25 202. 20 202.10
201. 60 201. 56 201. 40 201. 30 200.70

0. 000 0. 000 0. 000 0.000  0.000 0. 000 0. 000 0. 000
0. 000 0. 000 0. 000 0.000  0.000 0. 000 0. 000 0. 000
0. 000 0. 000 0. 000 0. 000
00000000000000000O00O0O
29. 00 27. 99 26. 97 25. 96 24. 94 23.93 22.91 21. 90
20. 88 19. 85 18. 83 17. 80 16. 78 15. 76 14.73 13.71
12. 68 11. 66 10. 64 9.61 8. 59 7.56 6. 54 5.51
4. 49 3.45 3. 04 2.54 2. 04 1.82 1.01 .00
0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
o o 0O O 0 0 0 O
o o0 o0 Oo0O o0 0 0 ©
o o 0 Oo0O o0 0 0 ©
o o 0 O0O 0 O0 0
3 GRM 4 Q NE
9 DMO 4LOC SQ N
20 DESI 4LOC SQ N
25 DOS| 4 Q NE
1 787. 42 SDTI 4G TWEL
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Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

e e e T e i NpNpUpE RpRpep
10 773.68 DMO 4C  STG
21 762.52 DESI 4G STG
1 841. 16 VNM 4G STG
28 780.71 DEM 4C  STG
1 DES21140 SSTG 0.00

2 DES21060 SSTG 0.00

3 DES20950 SSTG 0.00

4 DES20860 SSTG 0.00

5 DES20800 SSTG 0.00

6 DES20700 SSTG 0.00

7 DES20640 SSTG 0.00

8 DES20550 SSTG 0.00

9 DES20460 SSTG 0.00
10 DES20430 SSTG 0.00
11 DES20330 SSTG 0.00
12 DES20313 SSTG 0.00
13 DES20230 SSTG 0.00
14 DES20225 SSTG 0.00
15 DES20220 SSTG 0.00
16 DES20210 SSTG 0.00
17 DES20160 SSTG 0.00
18 DES20156 SSTG 0.00
19 DES20140 SSTG 0.00
20 DES20130 SSTG 0.00
21 DES20070 SSTG 0.00

1 RAC02900 SSTG 0.00

2 RAC02799 SSTG 0.00

3 RAC02697 SSTG 0.00

4 RAC02596 SSTG 0.00

5 RAC02494 SSTG 0.00

6 RAC02393 SSTG 0.00

7 RAC02291 SSTG 0.00

8 RAC02190 SSTG 0.00

9 RAC02088 SSTG 0.00
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Figure 3A. Sanple |Input For Operation FLDWAV
- Colum -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
B e I S T T T e T e e
10 RAC01985 SSTG 0. 00
11 RAC01883 SSTG 0. 00
12 RAC01780 SSTG  0.00
13 RAC01678 SSTG  0.00
14 RAC01576 SSTG 0. 00
15 RAC01473 SSTG  0.00
16 RAC01371 SSTG  0.00
17 RAC01268 SSTG 0. 00
18 RAC01166 SSTG 0.00
19 RAC01064 SSTG  0.00
20 RAC00961 SSTG 0. 00
21 RAC00859 SSTG 0. 00
22 RACO0756 SSTG 0. 00
23 RAC00654 SSTG 0. 00
24 RAC00551 SSTG 0. 00
25 RAC00449 SSTG  0.00
26 RAC00345 SSTG 0. 00
27 RAC00304 SSTG 0. 00
28 RAC00254 SSTG 0. 00
28 DEM 4 SSTG  780.71
29 RAC00204 SSTG  0.00
30 RAC00182 SSTG 0. 00
31 RAC00101 SSTG  0.00
32 RACO0000 SSTG 0. 00
100. SDTI 4 Q NE
10. VNM 4 Q NE
DESI 4
RIVER 1 21 SECTI ONS
0. 00 0. 00 1
784.30 789.30 792.00 792.10 799.90 800.00 805.00 810.00 820.00
.00 1.00 700.00 800.00 1400.00 3800.00 5000.00 8300.00 8600.00
.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
0.00 0.00 2
783.70 788.70 790.30 795.00 799.90 800.00 804. 00 810. 00 820. 00
.00 1.00 165.20 317.20 453.70 509.30 2564.70 3016.70 10500.00
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Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
T S

.00 0.00 0.00 0.00 0. 00 0.00 0. 00 0.00 0. 00
0.00 0.00 3
781.50 786.50 790.40 791.30 799.90 800.00 803. 10 810. 00 820. 00
.00 1.00 220.00 315.00 500.00 1500.00 3100. 00 13400.00 15000.00
.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00
0.00 0.00 0.00 0.00 4
780.50 785.50 787.70 789.30 798.60 800.00 802. 00 810. 00 820. 00
.00 1.00 162.30 309.40 357.80 446.00 1929. 70 9500. 00 10000. 00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00
0.00 0.00 0.00 0.00 5
778.80 783.80 786.50 789.60 797.70 799.70 805. 00 810. 00 820. 00
.00 1.00 230.00 360.00 405.00 1260.00 7400.00 11000.00 11800.00
.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00
0.00 0.00 0.00 0.00 5
776.70 781.70 785.60 796.20 797.70 797.90 803. 50 803. 70 810. 00
.00 1.00 233.20 392.80 549.70 1203.20 1260. 00 3061. 40 3100. 00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 7
776.00 781.00 784.40 784.60 790.00 795.00 800. 00 804. 10 810. 00
.00 1.00 150.00 220.00 500.00 1000.00 1350. 00 1725. 00 3100. 00
.00 0.00 0.00 0.00 0.00 0. 00 0.00 0. 00 0.00
0.00 0.00 0.00 0.00 8
775.20 780.20 782.10 782.30 793.40 793.60 795. 50 795. 60 810. 00
.00 1.00 78.60 135.40 310.40 548.10 555. 90 778.50 3100. 00
.00 0.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00
0.00 0.00 0.00 0.00 9
773.80 778.80 785.90 789.60 790.80 795.00 800. 00 805. 00 810. 00
.00 1.00 215.00 270.00 390.00 1000.00 1250. 00 2700. 00 3100. 00
.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00
0.00 0.00 0.00 0.00 10
773.50 778.50 785.00 787.00 790.00 795.00 800. 00 805. 00 810. 00
.00 1.00 150.00 150.00 150.00 1200.00 1575. 00 3000. 00  4000. 00
.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00
0.00 0.00 0.00 0.00 11
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Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
T S

771.80 776.80 780.00 784.70 791.70 795.00 800. 00 805. 00 810. 00
.00 1.00 150.00 277.00 344.70 500.00 2300. 00 2600. 00 3000. 00
.00 0.00 0.00 0.00 0. 00 0.00 0. 00 0.00 0. 00

0.00 0.00 0.00 0.00 12

770.80 775.80 781.90 783.30 791.00 795.00 800. 00 805. 00 810. 00
.00 1.00 150.00 270.00 345.00 400.00 800. 00 1200. 00 2000. 00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00

0.00 0.00 0.00 0.00 13

768.60 773.60 775.90 777.30 780.20 790.00 795. 00 800. 00 810. 00
.00 1.00 90.00 240.00 330.00 350.00 375. 00 1800. 00 3600. 00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00

0.00 0.00 0.00 0.00 14

768.10 773.10 775.80 780.10 788.80 795.00 800. 00 805. 00 810. 00
.00 1.00 225.00 340.00 390.00 1575.00 2000. 00 3100.00  4000. 00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00

0.00 0.00 0.00 0.00 15

767.60 772.60 775.90 780.10 789.40 795.00 800. 00 805. 00 810. 00
.00 1.00 210.00 375.00 400.00 2750.00 3500.00  4300.00  4900. 00
.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 16

767.00 772.00 776.40 777.80 780.00 790.00 795. 00 800. 00 810. 00
.00 1.00 220.00 370.00 400.00 550.00 3000. 00 5100. 00 6100. 00
.00 0.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00

0.00 0.00 0.00 0.00 17

764.60 769.60 773.00 777.00 780.00 790.00 800. 00 805. 00 810. 00
.00 1.00 150.00 275.00 390.00 1100.00  4000.00  4500.00 5000. 00
.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0. 00

0.00 0.00 0.00 0.00 18

763.00 768.00 769.70 771.10 780.00 790.00 795. 00 800. 00 810. 00
.00 1.00 340.00 605.00 710.00 1400.00 3500. 00 6300. 00 6500. 00
.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00

0.00 0.00 0.00 0.00 19

762.50 767.50 772.60 772.80 799.90 800.00 800. 50 800. 80 801. 30

.00 1.00 280.00 520.00 610.00 760.00 800. 00 825. 00 870. 00
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Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

T S
.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
0. 00 0. 00 0. 00 0. 00 20

762.00 767.00 769.60 782.40 784.40 784.60 789. 90 795. 50 801. 00
.00 1.00 290.00 390.00 460.00 630.00 670. 00 1050. 00 1100. 00
.00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0.00 0. 00

0. 00 0. 00 0. 00 0. 00 21

756. 30 761.30 768.40 774.00 784.20 785.40 785.70 795. 50 802. 80

.00 1.00 130.00 360.00 415.00 500.00 680. 00 750. 00 753. 00

.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00
RIVER 2 32 SECTI ONS
0. 00 0.00 0. 00 0.00 1

836. 20 841.20 843.00 845.60 850.00 855.00 860. 00 865. 00 870. 00
.00 1.00 200.00 350.00 400.00 925.00 1600. 00 2600. 00 3400. 00
.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00

0.00 0.00 0.00 0.00 2

834.60 839.60 841.50 844.10 848.60 854.30 859. 30 864. 30 869. 30
.00 1.00 210.70 350.00 400.00 846.40 2042. 90 3042. 90 3814. 30
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 3

833. 00 838.00 840.00 842.60 847.10 853.60 858. 60 863. 60 868. 60
.00 1.00 221.40 350.00 400.00 767.90 2485.70 3485.70  4228.60
.00 0.00 0.00 0.00 0.00 0. 00 0.00 0. 00 0.00

0.00 0.00 0.00 0.00 4

831.40 836.40 838.50 841.10 845.70 852.90 857. 90 862. 90 867. 90
.00 1.00 232.10 350.00 400.00 689.30 2928. 60 3928.60  4642.90
.00 0.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00

0.00 0.00 0.00 0.00 5

829. 80 834.80 837.00 839.50 844.30 852.10 857. 10 862. 10 867. 10
.00 1.00 242.90 350.00 400.00 610.70 3371.40  4371.40 5057. 10
.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00

0.00 0.00 0.00 0.00 6

828. 20 833.20 835.50 838.00 842.90 851.40 856. 40 861. 40 866. 40
.00 1.00 253.60 350.00 400.00 532.10 3814.30  4814.30 5471. 40
.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00

0.00 0.00 0.00 0.00 7
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Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
T S

826. 60 831.60 834.00 836.50 841.40 850.70 855.70 860. 70 865. 70
.00 1.00 264.30 350.00 400.00 453.60 4257.10 5257. 10 5885. 70
.00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0.00 0. 00

0. 00 0. 00 0. 00 0. 00 8

825. 00 830.00 832.50 835.00 840.00 850.00 855. 00 860. 00 865. 00
.00 1.00 275.00 350.00 400.00 475.00 4700. 00 5700. 00 6300. 00
.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00
.00 .00 0.00 0. 00 0.00 0. 00 9

822.20 827.20 829.70 832.20 837.10 846.50 851. 80 856. 80 861. 80
.00 1.00 270.60 344.10 394.10 397.10 4488. 20 5617. 60 6229. 40
.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00

0.00 0. 00 0.00 0.00 10

819.50 824.50 826.90 829.40 834.10 843.00 848. 50 853. 50 858. 50
.00 1.00 266.20 338.20 388.20 419.10 4276. 50 5535. 30 6158. 80
.00 0. 00 0. 00 0.00 0.00 0.00 0.00 0.00 0. 00

0. 00 0. 00 0. 00 0.00 11

816. 70 821.70 824.10 826.50 831.20 839.40 845. 30 850. 30 855. 30
.00 1.00 261.80 332.40 382.40 441.20 4064. 70 5452. 90 6088. 20
.00 0. 00 0. 00 0.00 0.00 0. 00 0.00 0.00 0.00

0. 00 0. 00 0. 00 0.00 12

814.00 819.00 821.30 823.70 828.20 835.90 842.10 847.10 852. 10
.00 1.00 257.40 326.50 376.50 463.20 3852. 90 5370. 60 6017. 60
.00 0. 00 0. 00 0.00 0.00 0.00 0. 00 0. 00 0. 00

0. 00 0.00 0. 00 0.00 13

811.20 816.20 818.50 820.90 825.30 832.40 838. 80 843. 80 848. 80
.00 1.00 252.90 320.60 370.60 485.30 3641. 20 5288. 20 5947. 10
.00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00 0. 00

0.00 0. 00 0. 00 0.00 14

808.50 813.50 815.70 818.10 822.40 828.90 835. 60 840. 60 845. 60
.00 1.00 248.50 314.70 364.70 507.40 3429. 40 5205. 90 5876. 50
.00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00

0. 00 0. 00 0. 00 0.00 15

805. 70 810.70 812.90 815.20 819.40 825.30 832. 40 837. 40 842. 40

.00 1.00 244.10 308.80 358.80 529.40 3217. 60 5123. 50 5805. 90

05/ 19/ 2000 V. 3. 3- FLDWAV- 53 rfs:fl dwav-op. wpd



Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

T S
.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
0. 00 0. 00 0. 00 0. 00 16

803. 00 808. 00 810.10 812.40 816.50 821.80 829. 10 834. 10 839. 10
.00 1.00 239.70 302.90 352.90 551.50 3005. 90 5041. 20 5735. 30
.00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0.00 0. 00

0. 00 0. 00 0. 00 0. 00 17

800. 20 805.20 807.40 809.60 813.50 818.30 825. 90 830. 90 835. 90
.00 1.00 235.30 297.10 347.10 573.50 2794. 10 4958. 80 5664. 70
.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00

0. 00 0. 00 0.00 0. 00 18

797.50 802.50 804.60 806.80 810.60 814.80 822. 60 827. 60 832. 60
.00 1.00 230.90 291.20 341.20 595.60 2582. 40 4876. 50 5594. 10
.00 0. 00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00

0. 00 0. 00 0. 00 0.00 19

794.70 799.70 801.80 803.90 807.60 811.20 819. 40 824. 40 829. 40
.00 1.00 226.50 285.30 335.30 617.60 2370. 60 4794.10 5523. 50
.00 0. 00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00

0. 00 0. 00 0. 00 0.00 20

792.00 797.00 799.00 801.10 804.70 807.70 816. 20 821. 20 826. 20
.00 1.00 222.10 279.40 329.40 639.70 2158. 80 4711. 80 5452. 90
.00 0. 00 0. 00 0.00 0.00 0. 00 0.00 0. 00 0.00

0. 00 0. 00 0. 00 0.00 21

789.20 794.20 796.20 798.30 801.80 804.20 812. 90 817.90 822.90
.00 1.00 217.60 273.50 323.50 661.80 1947. 10 4629. 40 5382. 40
.00 0. 00 0. 00 0.00 0.00 0.00 0. 00 0. 00 0. 00

0.00 0.00 0. 00 0.00 22

786.50 791.50 793.40 795.50 798.80 800.70 809. 70 814.70 819.70
.00 1.00 213.20 267.60 317.60 683.80 1735. 30 4547.10 5311. 80
.00 0.00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00

0. 00 0. 00 0. 00 0.00 23

783.70 788.70 790.60 792.60 795.90 797.10 806. 50 811. 50 816. 50
.00 1.00 208.80 261.80 311.80 705.90 1523. 50 4464.70 5241. 20
.00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00

0. 00 0. 00 0. 00 0.00 24
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Figure 3A. Sanple |Input For Operation FLDWAV

- Col um -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
T S

781.00 786.00 787.80 789.80 792.90 793.60 803. 20 808. 20 813. 20
.00 1.00 204.40 255.90 305.90 727.90 1311. 80 4382. 40 5170. 60
.00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0.00 0. 00

0. 00 0. 00 0. 00 0. 00 25

778.20 783.20 785.00 787.00 790.00 790.10 800. 00 805. 00 810. 00
.00 1.00 200.00 250.00 300.00 750.00 1100. 00 4300. 00 5100. 00
.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00

0. 00 0. 00 0.00 0. 00 26

775.10 780.10 780.80 785.00 790.00 795.00 800. 00 805. 00 810. 00
.00 1.00 150.00 230.00 260.00 730.00 3100. 00 4700. 00 6100. 00
.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00

0.00 0. 00 0.00 0.00 27

774.20 779.20 780.20 784.70 790.00 790.50 791. 00 800. 00 810. 00
.00 1.00 115.00 215.00 500.00 1380.00 1400. 00 1800. 00 2000. 00
.00 .00 .00 .00 .00 .00 540. 00 1900. 00 2000. 00

0. 00 0. 00 0. 00 0.00 28

773.00 778.00 779.20 784.70 790.00 790.50 791. 00 800. 00 810. 00
.00 1.00 115.00 215.00 500.00 1380.00 1400. 00 1800. 00 2000. 00
.00 .00 .00 .00 .00 000.00 3540. 00 1900. 00 2000. 00

0. 00 0. 00 0. 00 0.00 29

772.00 777.00 779.20 784.70 790.00 790.50 791. 00 800. 00 810. 00
.00 1.00 115.00 215.00 500.00 1380.00 1400. 00 1800. 00 2000. 00
.00 .00 .00 .00 .00 .00 540. 00 1900. 00 2000. 00

0. 00 0.00 0. 00 0.00 30

771.50 776.50 778.80 789.70 790.00 793.90 799.70 799. 90 810. 00
.00 1.00 210.00 310.00 400.00 2500.00 3000. 00 3825. 00 7000. 00
.00 .00 .00 .00 70.00 800.00 500. 00 .00 .00

0.00 0. 00 0. 00 0.00 31

769.50 774.50 778.00 780.00 790.00 790.10 795. 00 800. 00 810. 00
.00 1.00 300.00 350.00 400.00 400.00 3000. 00 4300. 00 5300. 00
.00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00

0. 00 0. 00 0. 00 0.00 32

764.00 769.00 778.20 778.80 781.00 790.00 800. 00 805. 00 810. 00

.00 1.00 240.00 310.00 370.00 550.00 7000. 00 8200. 00 9500. 00
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Figure 3A. Sanple |Input For Operation FLDWAV
- Colum -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
B e I S T T T e T e e
.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
000000000000000000000O
110
. 0140 . 0150 . 0170 . 0210 . 0220 . 0250 . 0300 . 0480
. 0570 . 0570 . 0570 . 0570 . 0570
0. 1250. 2500. 5000. 8000. 12000. 20000. 40000.
60000. 80000.  120000.  140000.  160000.
. 0900 . 0620 . 0430 . 0300 . 0270 . 0220 . 0260 . 0320
. 0320 . 0400 . 0400 . 0500 . 0500
0. 1250. 2500. 5000. 7500. 10000. 20000. 40000.
60000. 80000.  120000.  140000.  160000.
0000000000000000000000000000O000O00O
1 28
. 0480 . 0290 . 0310 . 0330 . 0410 . 0410 . 0450 . 0450
. 0480 . 0500 . 0500 . 0500 . 0500
0. 2500. 5000. 10000. 20000. 40000. 60000. 80000.
120000.  130000.  140000.  150000.  160000.
. 0340 . 0360 . 0320 . 0300 . 0320 . 0380 . 0820 . 0840
. 0900 . 0800 . 0890 . 1100 . 1100
0. 2500. 5000. 7500. 10000. 15000. 20000. 25000.
30000. 35000. 40000. 45000. 65000
I NI TI AL WATER SURFACE ELEVATI ONS FOR RI VER NO. 1
796. 90 796. 48 794. 79 793. 43 792. 93 792. 22 791. 90 791. 09
789. 88 788. 58 785. 57 784. 62 781. 39 781. 40 781. 35 781. 26
780. 76 780. 84 780. 81 780. 63 780. 35
I NI TI AL WATER SURFACE ELEVATI ONS FOR RI VER NO. 2
850. 37 848. 69 847. 04 845. 41 843. 74 842. 04 840. 20 837.90
835. 19 832. 44 829. 72 826. 98 824. 26 821. 54 818. 81 816. 13
813. 49 810. 93 808. 43 805. 92 803. 38 800. 62 797.71 794. 56
792. 14 790. 05 789. 32 788. 01 785. 56 784. 67 782. 95 780. 72
I'NI TI AL DI SCHARGES FOR RIVER NO. 1
6292.46  6289.99  6288.39 6789.13 6789.02 6789.20 6789.65 6790. 33
6790.87 6823.60 6824.38 6825.23 6819.51 6818.31 6816.85 6812.62
6817.68  6821.54  6844.42 13184.00 13264.52
NI TI AL DI SCHARGES FOR RI VER NO. 2
7617.82  7576.88  7544.37 7515.11 7486.06 7458.10 7431.10  7405.62
7380.34  7354.39  7328.24 7301.32 7273.92 7245.68 7216.01  7184.46
7145.55  7095.82  7036.38 6969.46 6897.56 6824.21  6757.67  6695.50
6607.23 6591.06  6570.89 6546.37 6528.81 6527.50 6487.31  6484.10
INITI AL LATERAL | NFLOWS FOR RIVER NO. 1
501. 56 32.61 47.01

I NI TI AL LATERAL
62.93
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Figure 3B. Sanple Qutput from Operation FLDWAV Par anet er

Rout i ne

kkkkkhkkhkkhkkhkkhkkhkkhkkkhkkkhkkkkk*

FLDWAV ~ OPERATI ON

kkhkkkkhkkhkkhkkhkkhkkhkkhkkkhkkkhkkkkk*

PROGRAM FLDWAV -

PROBLEM DEMO NE

NAVE=DMO NEF

HYDROLOG C RESEARCH LABORATORY
W COH1 OFFI CE OF HYDROLOGY
NOAA, NATI ONAL WEATHER SERVI CE
SI LVER SPRI NG, MARYLAND 20910

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkkhkkhkkkkkkk*k*
khkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkhkhkkkkkkkkkk**x
* k k * k%
* k k * k Kk
* k k

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkkkkkkkkk*x*
EE R R SR Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk ko kS o o o

SUMVARY OF | NPUT DATA

VERSION 1.0 9/30/98

PREVI QUS NAME=I NPUT CO

Pri nt

EPSY THETA F1 XFACT DTHYD DTOUT  METRIC
. 010 1. 000 .600 5280. 000 6. 000 6. 000 0
JN NU | TMAX KWARM KFLP NET |COND  FUTURE DATA
2 1 10 0 0 0 1 000
NYQD KCG NCG KPRES
112 0 0 0
NCS KPL JNK  KREVRS NFGRF
9 1 9 1 1
| 0BS KTERM NP NPST NPEND
1 0 0 0 0
TEH DTHI | DTHPLT FRDFR DTEXP MDT
1. 000 .25000 6. 00000 .00 . 00000 20
NLEV DHLV DTHLV
0 . 00000 . 00000
RIVER NO NBT NPT1 NPT2 MRV NJUN ATF EPQU COFW VWND W NAGL
1 21 1 21 1000. 00 .00 . 00 . 00
2 32 1 32 1 19 60.00  100.00 .00 .00 .00
RIVER NO KU KD NQL NGAGE NRCML NQCM NSTR FUTURE DATA
1 2 3 3 3 2 13 21 000
2 2 0 1 2 2 -13 33 000
RIVER NO MXF MDD KFTR KLOS FUTURE DATA
1 0 0 0 0 000000
2 0 0 0 0 000000
XT(1, 1) 1=1, NB( 1)
211.400 210.600 209.500 208.600 208.000 207.000 206.400 205.500
204.600 204.300 203.300 203.130 202.300 202.250 202.200 202.100
201.600 201.560 201.400 201.300 200.700
DXM(1, 1) I=1, NB( 1)
. 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000
. 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000
. 000 . 000 . 000 . 000
KRCHT(1, 1) 1=1, NRCH
o' o 0 O0O O 0 0 ©
0 0 O O0 O 0 0 ©
0 0 0 ©
XT(1, 2) 1=1, NB( 2)
29.000  27.990  26.970  25.960  24.940  23.930  22.910  21.900
20.880  19.850  18.830  17.800  16.780  15.760  14.730  13.710
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Figure 3B. Sanple Qutput from Operation FLDWAV Paraneter Print

Rout i ne
12. 680 11. 660 10. 640 9. 610 8. 590
4. 490 3. 450 3. 040 2.540 2.040
DXM 1, 2) I=1,NB( 2)
- 000 . 000 . 000 . 000 . 000
. 000 . 000 . 000 . 000 . 000
. 000 . 000 . 000 . 000 . 000
. 000 . 000 . 000 . 000 . 000
KRCHT(1, 2) =1, NRCH
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
LOCAL (LATERAL) FLOW I NFO FOR RIVER J= 1
L- FLOW (1) LQL(1, J) ID TYPE
1 3 GRM 4 Q NE
2 9 DMOI 4LOC SQ N
3 20 DESI 4LOC SQ N
LOCAL (LATERAL) FLOW I NFO FOR RIVER J= 2
L- FLOW (1) LQL(1, J) ID TYPE
1 25 DOSI 4 Q NE
PLOTTING T.S. I NFO FOR RIVER J= 1
STATI ON (1) NGS( 1, J) az(1,d) ID
1 1 787. 42 SDTI 4G
2 10 773. 68 DMOI 4C
3 21 762. 52 DESI 4G
PLOTTING T.S. | NFO FOR RI VER J= 2
STATI ON (1) NGS( 1, J) az(1,J) ID
1 1 841. 16 VNM 4G
2 28 780. 71 DEM 4C
OQUTPUT T.S. INFO FOR RIVER J= 1
STATI ON (1) NST(1, J) ID TYPE
1 1 DES21140 SSTG
2 2 DES21060 SSTG
3 3 DES20950 SSTG
4 4 DES20860 SSTG
5 5 DES20800 SSTG
6 6 DES20700 SSTG
7 7 DES20640 SSTG
8 8 DES20550 SSTG
9 9 DES20460 SSTG
10 10 DES20430 SSTG
11 11 DES20330 SSTG
12 12 DES20313 SSTG
13 13 DES20230 SSTG
14 14 DES20225 SSTG
15 15 DES20220 SSTG
16 16 DES20210 SSTG
17 17 DES20160 SSTG
18 18 DES20156 SSTG
19 19 DES20140 SSTG
20 20 DES20130 SSTG
21 21 DES20070 SSTG
OQUTPUT T.S. INFO FOR RIVER J= 2
STATI ON (1) NST(1, J) ID TYPE
1 1 RAC02900 SSTG
2 2 RAC02799 SSTG
3 3 RAC02697 SSTG
4 4 RAC02596 SSTG
5 5 RAC02494 SSTG
6 6 RAC02393 SSTG
7 7 RAC02291 SSTG
8 8 RAC02190 SSTG
9 9 RAC02088 SSTG
10 10 RAC01985 SSTG
11 11 RAC01883 SSTG
12 12 RAC01780 SSTG
13 13 RAC01678 SSTG
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7
1

560
820

. 000
. 000
. 000
. 000

TYPE

TWEL
STG
STG

TYPE

STG
STG

lerde

J)
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6. 540
1. 010

. 000
. 000
. 000
. 000

5.510
. 000

. 000
. 000
. 000
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Figure 3B. Sanple Qutput from Operation FLDWAV Par anet er

Rout i ne
14 14 RAC01576 SSTG .00
15 15 RAC01473 SSTG .00
16 16 RAC01371 SSTG .00
17 17 RAC01268 SSTG .00
18 18 RAC01166 SSTG .00
19 19 RAC01064 SSTG .00
20 20 RAC00961 SSTG .00
21 21 RAC00859 SSTG .00
22 22 RAC00756 SSTG .00
23 23 RAC00654 SSTG .00
24 24 RAC00551 SSTG .00
25 25 RAC00449 SSTG .00
26 26 RAC00345 SSTG .00
27 27 RAC00304 SSTG .00
28 28 RAC00254 SSTG .00
29 28 DEM 4 SSTG 780. 71
30 29 RAC00204 SSTG .00
31 30 RAC00182 SSTG .00
32 31 RAC00101 SSTG .00
33 32 RAC00000 SSTG .00
UPSTREAM BOUNDARY | NFORMATI ON
Rl VER NO MNQH GAGE ZERO ID TYPE
1 100. 00 SDTI 4 Q NE
2 10. 00 VNM 4 Q NE
DOASTREAM BOUNDARY | NFORMATI ON
RATI NG CURVE | D: DESI 4
RIVER NO. 1
I = 1 FLDSTG= .00 X= 211.40 KRCH=
HS= 784. 30 789. 30 792. 00 792. 10
810. 00 820. 00
BS= .0 1.0 700.0 800. 0
8300. 0 8600. 0
AS= 0 2.5 948. 9 1023. 8
65113.8 149613.8
BSS= .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0
.0 .0
I = 2 FLDSTG= .00 X= 210.60  KRCH=
HS= 783. 70 788. 70 790. 30 795. 00
810. 00 820. 00
BS= .0 1.0 165. 2 317.2
3016.7  10500.0
AS= 0 2.5 135.5 1269. 1
26098.2  93681.7
BSS= .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0
.0 .0
I = 3 FLDSTG= .00 X= 209.50 KRCH=
HS= 781. 50 786. 50 790. 40 791. 30
810. 00 820. 00
BS= .0 1.0 220.0 315.0
13400.0  15000.0
AS= 0 2.5 433.5 674.2
68333.8 210333.8
BSS= .0 .0 .0 .0
0 .0
ASS= 0 .0 .0 .0
0 .0
I = 4 FLDSTG= .00  X= 208.60 KRCH=
HS= 780. 50 785. 50 787. 70 789. 30
810. 00 820. 00
BS= .0 1.0 162. 3 300. 4
9500.0  10000. 0
AS= 0 2.5 182.1 559. 5
52319.1 149819.1
BSS= .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0
.0 .0
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0

FKEC=
799. 90

1400.0
9603. 9

FKEC=

" 799. 90

453.7
3157.8

FKEC=

" 799. 90

500.0
4178.7

FKEC=

" 798. 60

357.8
3662. 0

800. 00
3800. 0
9863. 8
.0
.0
.00
800. 00
509. 3
3206. 0

.00
800. 00

1500.0
4278.7

rfs:fl dwav-op. wpd

Pri nt

805. 00
5000. 0
31863. 8
.0
.0

804. 00
2564.7
9354.0

803. 10
3100.0
11408. 6



Figure 3B. Sanple Qutput from Operation FLDWAV Paraneter Print

Rout i ne
I = 5 FLDSTG= .00 X= 208.00 KRCH= 0. FKEC= .00
HS= 778. 80 783. 80 786. 50 789. 60 797. 70 799. 70 805. 00
810. 00 820. 00
BS= .0 1.0 230.0 360. 0 405. 0 1260. 0 7400. 0
11000.0  11800.0
AS= 0 2.5 314. 4 1228. 8 4327.1 5992.1  28941.1
74941.1 188941.1
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 6 FLDSTG= .00 X= 207.00 KRCH= 0. FKEC= .00
HS= 776. 70 781. 70 785. 60 796. 20 797. 70 797. 90 803. 50
803. 70 810. 00
BS= .0 1.0 233.2 392. 8 549. 7 1203. 2 1260. 0
3061. 4 3100. 0
AS= 0 2.5 459. 2 3777.0 4483.9 4659.2  11556.1
11988.3  31396.6
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 7 FLDSTG= .00  X= 206.40 KRCH= 0. FKEC= .00
HS= 776. 00 781. 00 784. 40 784. 60 790. 00 795. 00 800. 00
804. 10 810. 00
BS= .0 1.0 150. 0 220.0 500. 0 1000. 0 1350. 0
1725.0 3100. 0
AS= 0 2.5 259. 2 296. 2 2240. 2 5990.2  11865.2
18168.9  32402.7
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 8 FLDSTG= .00 X= 205.50 KRCH= 0. FKEC= .00
HS= 775. 20 780. 20 782. 10 782. 30 793. 40 793. 60 795. 50
795. 60 810. 00
BS= .0 1.0 78. 6 135. 4 310. 4 548. 1 555. 9
778.5 3100. 0
AS= 0 2.5 78.1 99.5 2573. 7 2659. 5 3708. 4
3775.1  31700.3
BSS= .0 .0 .0 .0 .0 .0 .0
0 .0
ASS= 0 0 0 0 0 0 0
0 .0
I = 9 FLDSTG= .00 X= 204.60 KRCH= 0. FKEC= .00
HS= 773. 80 778. 80 785. 90 789. 60 790. 80 795. 00 800. 00
805. 00 810. 00
BS= .0 1.0 215.0 270.0 390.0 1000. 0 1250. 0
2700.0 3100. 0
AS= 0 2.5 769. 3 1666. 5 2062. 5 4981.6 10606.6
20481.6  34981.6
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 10 FLDSTG= .00  X= 204.30 KRCH= 0. FKEC= .00
HS= 773.50 778.50 785. 00 787. 00 790. 00 795. 00 800. 00
805. 00 810. 00
BS= .0 1.0 150. 0 150. 0 150. 0 1200. 0 1575. 0
3000. 0 4000. 0
AS= 0 2.5 493. 3 793. 3 1243. 3 4618.3  11555.8
22993.3  40493. 3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
= 11 FLDSTG= .00 X= 203.30 KRCH= 0. FKEC= .00
HS= 771. 80 776. 80 780. 00 784. 70 791. 70 795. 00 800. 00
805. 00 810. 00
BS= .0 1.0 150. 0 277.0 344.7 500. 0 2300. 0
2600. 0 3000. 0
AS= .0 2.5 244. 1 1247. 6 3423.5 4817.3 11817.3
24067.3  38067.3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
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Figure 3B. Sanple Qutput from Operation FLDWAV Par anet er
Rout i ne
ASS= .0 .0 .0 .0 .0 .0
.0 .0
= 12 FLDSTG= .00  X=  203.13 KRCH= . FKEC= .00
HS= 770.80  775.80  781.90  783.30  791.00  795.00
805.00  810.00
BS= .0 1.0 150.0 270.0 345.0 400. 0
1200.0  2000.0
AS= .0 2.5 463. 1 757.0  3124.8  4614.8
12614.8  20614. 8
BSS= .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0
.0 .0
= 13 FLDSTG= .00 X=  202.30 KRCH= . FKEC= .00
HS= 768.60  773.60  775.90  777.30  780.20  790.00
800.00  810.00
BS= .0 1.0 90. 0 240.0 330.0 350. 0
1800.0  3600.0
AS= .0 2.5 107. 2 338.1  1164.7  4496.6
11746.6  38746.6
BSS= .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0
.0 .0
= 14 FLDSTG= .00 X=  202.25 KRCH= . FKEC= .00
HS= 768.10  773.10  775.80  780.10  788.80  795.00
805.00  810.00
BS= .0 1.0 225.0 340. 0 390.0  1575.0
3100.0  4000.0
AS= .0 2.5 307.6  1522.3  4697.9  10789.4
32476.9  50226.9
BSS= .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0
.0 .0
= 15 FLDSTG= .00  X=  202.20 KRCH= . FKEC=
HS= 767.60  772.60  775.90  780.10  789.40  795.00
805.00  810.00
BS= .0 1.0 210.0 375.0 400.0  2750.0
4300.0  4900.0
AS= .0 2.5 350.7  1579.1  5182.9  14002.9
49127.9  72127.9
BSS= .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0
.0 .0
= 16 FLDSTG= .00  X=  202.10 KRCH= . FKEC= .
HS= 767.00  772.00  776.40  777.80  780.00  790.00
800.00  810.00
BS= .0 1.0 220.0 370.0 400. 0 550. 0
5100.0  6100.0
AS= .0 2.5 488. 7 901.7  1748.7  6498.7
35623.7 91623.7
BSS= .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0
.0 .0
= 17 FLDSTG= .00 X=  201.60 KRCH= . FKEC= .
HS= 764.60  769.60  773.00  777.00  780.00  790.00
805.00  810.00
BS= .0 1.0 150.0 275.0 390.0  1100.0
4500.0  5000.0
AS= .0 2.5 259.2  1109.2  2106.7  9556.7
56306.7 80056. 7
BSS= .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0
.0 .0
= 18 FLDSTG= .00 X=  201.56 KRCH= . FKEC=
HS= 763.00  768.00  769.70  771.10  780.00  790.00
800.00  810.00
BS= .0 1.0 340. 0 605. 0 710.0  1400.0
6300.0  6500.0
AS= .0 2.5 292. 4 953.8  6805.6 17355.6
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Pri nt

800. 00
800.0
7614.8

795. 00
375.0
6309. 1

800. 00
2000.0
19726.9
.0
.0

800. 00
3500.0
29627.9
.0
.0

795. 00
3000.0
15373.7
.0
.0

800. 00
4000.0
35056. 7
.0
.0

795. 00
3500.0
29605. 6



Figure 3B. Sanple Qutput from Operation FLDWAV Paraneter Print

Rout i ne
54105.6 118105.6
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
I= 19 FLDSTG= .00 X= 201.40 KRCH= 0. FKEC= .00
HS= 762. 50 767. 50 772. 60 772. 80 799. 90 800. 00 800. 50
800. 80 801. 30
BS= .0 1.0 280.0 520. 0 610.0 760.0 800. 0
825. 0 870.0
AS= 0 2.5 719.0 799.1 16110.6 16179.1  16569. 1
16812.8  17236.5
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 20 FLDSTG= .00 X= 201.30 KRCH= 0. FKEC= .00
HS= 762. 00 767. 00 769. 60 782. 40 784. 40 784. 60 789. 90
795. 50 801. 00
BS= .0 1.0 290.0 390.0 460. 0 630.0 670.0
1050. 0 1100. 0
AS= 0 2.5 380. 8 4732.8 5582. 8 5691. 8 9136. 8
13952.8  19865. 3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
= 21 FLDSTG= .00 X= 200. 70
HS= 756. 30 761. 30 768. 40 774.00 784. 20 785. 40 785. 70
795. 50 802. 80
BS= .0 1.0 130.0 360.0 415.0 500. 0 680. 0
750.0 753.0
AS= 0 2.5 467.6 1839.5 5792. 1 6341. 1 6518. 0
13525.0  19011.0
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
RIVER NO. 2
I = 1 FLDSTG= .00 X= 29.00 KRCH= 0. FKEC= .00
HS= 836. 20 841. 20 843. 00 845. 60 850. 00 855. 00 860. 00
865. 00 870. 00
BS= .0 1.0 200.0 350. 0 400. 0 925.0 1600. 0
2600. 0 3400. 0
AS= 0 2.5 183. 4 898. 4 2548, 4 5860.9 12173.4
22673.4  37673.4
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
0 .0
I = 2 FLDSTG= .00 X= 27.99  KRCH= 0. FKEC= .00
HS= 834. 60 839. 60 841. 50 844. 10 848. 60 854. 30 859. 30
864. 30 869. 30
BS= .0 1.0 210.7 350. 0 400. 0 846. 4 2042. 9
3042. 9 3814. 3
AS= 0 2.5 203. 6 932.5 2620.0 6172.3  13395.5
26110.0  43253.0
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
0 .0
I = 3 FLDSTG= .00 X= 26.97 KRCH= 0. FKEC= .00
HS= 833. 00 838. 00 840. 00 842. 60 847.10 853. 60 858. 60
863. 60 868. 60
BS= .0 1.0 221. 4 350. 0 400. 0 767.9 2485. 7
3485. 7 4228. 6
AS= 0 2.5 224.9 967.7 2655, 2 6450.9  14584.9
20513.4  48799.1
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
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Figure 3B. Sanple Qutput from Operation FLDWAV Paraneter Print

Rout i ne
I = 4 FLDSTG= .00  X= 25.96  KRCH= 0.  FKEC= .00
HS= 831. 40 836. 40 838. 50 841. 10 845, 70 852. 90 857. 90
862. 90 867. 90
BS= .0 1.0 232.1 350. 0 400. 0 689. 3 2928. 6
3928. 6 4642.9
AS= 0 2.5 247.3 1004. 0 2729.0 6650.5 15695, 2
32838.2  54267.0
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 5 FLDSTG= .00 X= 24.94  KRCHE 0.  FKEC= .00
HS= 829. 80 834. 80 837. 00 839. 50 844. 30 852. 10 857. 10
862. 10 867. 10
BS= .0 1.0 242.9 350. 0 400. 0 610. 7 3371. 4
4371. 4 5057. 1
AS= 0 2.5 270.8 1011. 9 2811. 9 6753.6  16708.9
36065.9 59637.1
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 6 FLDSTG= .00 = 23.93  KRCH= 0. FKEC= .00
HS= 828. 20 833. 20 835. 50 838. 00 842. 90 851. 40 856. 40
861. 40 866. 40
BS= .0 1.0 253. 6 350. 0 400. 0 532. 1 3814. 3
4814. 3 5471. 4
AS= 0 2.5 295. 3 1049. 8 2887. 3 6848.7 17714.7
39286.2  65000.5
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 7 FLDSTG= .00  X= 22.91 KRCH= 0. FKEC= .00
HS= 826. 60 831. 60 834. 00 836. 50 841. 40 850. 70 855. 70
860. 70 865. 70
BS= .0 1.0 264. 3 350. 0 400. 0 453. 6 4257.1
5257. 1 5885, 7
AS= 0 2.5 320.9 1088. 7 2926. 2 6895.5  18672.2
42457.7  70314.7
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 8 FLDSTG= .00 X= 21.90 KRCH= 0. FKEC= .00
HS= 825. 00 830. 00 832. 50 835. 00 840. 00 850. 00 855. 00
860. 00 865. 00
BS= .0 1.0 275.0 350. 0 400. 0 475.0 4700. 0
5700. 0 6300. 0
AS= 0 2.5 347.5 1128. 8 3003. 8 7378.8  20316. 3
46316.3  76316.3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I = 9 FLDSTG= .00 X= 20.88 KRCH= 0. FKEC= .00
HS= 822. 20 827. 20 829. 70 832. 20 837. 10 846. 50 851. 80
856. 80 861. 80
BS= .0 1.0 270. 6 344. 1 394. 1 397.1 4488. 2
5617. 6 6229. 4
AS= 0 2.5 342.0 1110. 4 2919.0 6637.6  19583.6
44848.1  74465.6
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 10 FLDSTG= .00  X= 19.85 KRCH= 0. FKEC= .00
HS= 819. 50 824. 50 826. 90 829. 40 834. 10 843. 00 848. 50
853. 50 858. 50
BS= .0 1.0 266. 2 338.2 388. 2 419.1 4276.5
5535, 3 6158. 8
AS= .0 2.5 323.1 1078. 6 2785. 7 6378.2  19291.1
43820.6  73055.8
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
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Figure 3B. Sanple Qutput from Operation FLDWAV Paraneter Print
Rout i ne
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
= 11 FLDSTG= .00 X= 18.83  KRCH= 0. FKEC= .
HS= 816.70  821.70  824.10  826.50  831.20  839.40  845.30
850.30  855.30
BS= .0 1.0 261.8 332. 4 382. 4 441.2  4064.7
5452.9  6088. 2
AS= .0 2.5 317.9  1030.9  2710.7  6087.5 19379.8
43173.8  72026.5
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
= 12 FLDSTG= .00 X= 17.80  KRCH= 0. FKEC= .
HS= 814.00  819.00  821.30  823.70  828.20  835.90  842.10
847.10  852.10
BS= .0 1.0 257. 4 326.5 376.5 463.2  3852.9
5370.6  6017.6
AS= .0 2.5 299.7  1000.3  2582.1  5814.9  19194.8
42253.5  70724.0
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
= 13 FLDSTG= .00 X= 16.78  KRCH= 0. FKEC=
HS= 811.20  816.20  818.50  820.90  825.30  832.40  838.80
843.80  848.80
BS= .0 1.0 252.9 320. 6 370. 6 485.3  3641.2
5288.2  5947.1
AS= .0 2.5 294.5 982.7  2503.3  5541.8 18746.5
41070.0  69158. 3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
= 14 FLDSTG= .00 X= 15.76  KRCH= 0. FKEC=
HS= 808.50  813.50  815.70  818.10  822.40  828.90  835.60
840.60  845.60
BS= .0 1.0 248.5 314.7 364. 7 507.4  3429.4
5205.9  5876.5
AS= .0 2.5 277.0 952.8  2413.5  5247.8 18436.0
40024.3  67730.3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
= 15 FLDSTG= .00 X= 14.73  KRCH= 0. FKEC=
HS= 805.70  810.70  812.90  815.20  819.40  825.30  832.40
837.40  842.40
BS= .0 1.0 244. 1 308. 8 358. 8 529.4  3217.6
5123.5  5805.9
AS= .0 2.5 272.1 907.9  2309.9  4930.1 18232.0
39084.8  66408. 3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
= 16 FLDSTG= .00 X= 13.71  KROH= 0. FKEC= .
HS= 803.00  808.00  810.10  812.40  816.50  821.80  829.10
834.10  839.10
BS= .0 1.0 239.7 302.9 352.9 551.5  3005.9
5041.2  5735.3
AS= .0 2.5 255. 2 879.2  2223.6  4620.3 17604.8
37722.5 64663.8
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
= 17 FLDSTG= .00 X= 12.68  KRCH= 0. FKEC= .
HS= 800.20  805.20  807.40  809.60  813.50  818.30  825.90
830.90  835.90
BS= .0 1.0 235.3 297.1 347.1 573.5  2794.1
4958.8  5664.7
AS= .0 2.5 262. 4 848.1  2104.3  4313.7 17110.6
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Figure 3B. Sanple Qutput from Operation FLDWAV Paraneter Print

Rout i ne
36492.9  63051.6
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= .0 .0 .0 .0 .0 .0 .0
.0 .0
I= 18 FLDSTG= .00 X= 11.66  KRCH= 0.  FKEC= .00
HS= 797.50 802. 50 804. 60 806. 80 810. 60 814. 80 822. 60
827. 60 832. 60
BS= .0 1.0 230.9 291.2 341.2 595. 6 2582. 4
4876. 5 5594, 1
AS= 0 2.5 246.0 820. 3 2021. 9 3989.1 16383.3
35030.6 61207.1
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 19 FLDSTG= .00 X= 10. 64  KRCH= 0. FKEC= .00
HS= 794. 70 799. 70 801. 80 803. 90 807. 60 811. 20 819. 40
824. 40 829. 40
BS= .0 1.0 226.5 285. 3 335. 3 617. 6 2370. 6
4794. 1 5523. 5
AS= 0 2.5 241. 4 778.8 1926. 9 3642.1 15893.7
33805.5 59599.5
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 20 FLDSTG= .00 X= 9.61 KRCH= 0. FKEC= .00
HS= 792. 00 797. 00 799. 00 801. 10 804. 70 807. 70 816. 20
821. 20 826. 20
BS= .0 1.0 222.1 279. 4 329. 4 639. 7 2158. 8
4711. 8 5452. 9
AS= 0 2.5 225. 6 752.2 1848. 0 3301.7 15195.3
32371.8 57783.5
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
= 21 FLDSTG= .00 X= 8.59 KRCH= 0. FKEC= .00
HS= 789. 20 794. 20 796. 20 798. 30 801. 80 804. 20 812. 90
817. 90 822. 90
BS= .0 1.0 217.6 273.5 323.5 661. 8 1947.1
4629. 4 5382. 4
AS= 0 2.5 221.1 736.7 1781.5 2063.9  14312.6
30753.9 55783.4
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
= 22 FLDSTG= .00 X= 7.56  KRCH= 0. FKEC= .00
HS= 786. 50 791. 50 793. 40 795. 50 798. 80 800. 70 809. 70
814. 70 819. 70
BS= .0 1.0 213.2 267.6 317.6 683. 8 1735. 3
4547.1 5311. 8
AS= 0 2.5 206.0 710. 8 1676. 4 2627.7 13513.7
29219.7  53866.9
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 23 FLDSTG= .00 X= 6.54  KRCH= 0. FKEC= .00
HS= 783. 70 788. 70 790. 60 792. 60 795. 90 797. 10 806. 50
811. 50 816. 50
BS= .0 1.0 208. 8 261.8 311. 8 705. 9 1523.5
4464.7 5241, 2
AS= 0 2.5 201.8 672. 4 1618. 9 2229.5  12707.7
27678.2  51942.9
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 24 FLDSTG= .00  X= 5.51 KRCH= 0. FKEC= .00
HS= 781. 00 786. 00 787. 80 789. 80 792. 90 793. 60 803. 20

808. 20 813. 20
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Figure 3B. Sanple Qutput from Operation FLDWAV Par anet er
Rout i ne

4382. 4
25906. 4
.0
.0

I = 25
805. 00
4300.0
24168. 4
.0
.0

I = 26
805. 00
4700.0
33628. 4
.0
.0

I = 27
800. 00
1800.0
18262. 7
1900.0
11115.0

I = 28
800. 00
1800.0
18439. 3
1900.0
25365.0

I = 29
800. 00
1800.0
18497. 3
1900.0
11115.0

I = 30
799. 90
3825.0
25473.2
.0
5527.0

ASS=

BS=
5170. 6
A

S=
49788. 9

BSS=

0

FLDSTG=

810. 00

AS=
47668. 4

BSS=

0

FLDSTG=

810. 00

AS=
60628. 4

BSS=

.0

FLDSTG=
810. 00

ASS=

30615. 0
FLDSTG=

H

810. 00

ASS=

44865. 0
FLDSTG=

H

810. 00

ASS=

30615. 0
FLDSTG=

H

810. 00

AS=
80139. 3

BSS=

0

ASS=

5527.0
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X=
783. 20

1.0
2.5

X=
780. 10

1.0
2.5
.0
.0

X=
779. 20
1.0
2.5
.0
.0

X=
778. 00
1.0
2.5
.0
.0

X=
777.00
1.0
2.5
.0
.0

X=
776.50
1.0
2.5
.0
.0

4

1

204. 4
187. 4
.0
.0

49 KRCH=

785. 00
200.0
183. 4

.45 KRCH=

780. 80
150.0
55.4

.04 KRCH=

780. 20
115.0
60.5

.54 KRCH=

779. 20
115.0
72.1

.04 KRCH=

779. 20
115.0
130.1

82 KRCH=

778. 80
210.0
245.1

.0
.0

255.9
647.7
.0
.0

787.00
250.0
633. 4

785. 00
230.0
853. 4

784.70
215.0
803.0

784.70
215.0
979. 6

784.70
215.0
1037.6

789.70
310.0
3079. 2
.0
.0
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305.9
1518.5
.0

.0

FKEC=

" 790. 00

300.0
1458. 4

FKEC=

" 790. 00

260.0
2078. 4

FKEC=

" 790. 00

500.0
2697.7

FKEC=

" 790. 00

500.0
2874.3

FKEC=

" 790. 00

500.0
2932.3

FKEC=

" 790. 00

400.0
3185.7
70.0
10.5

727.9
1880. 3
.0
.0

790. 10
750.0
1510. 9
.0
.0

795. 00
730.0
4553. 4
.0
.0

.00
790. 50
1380. 0
3167.7

.00
790. 50

1380.0
3344.3

.00
790. 50

1380.0
3402. 3

.00
793. 90

2500.0
8840.7

800.0
1707.0
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Pri nt

1311.8
11670. 9
.0
.0

800. 00
1100.0
10668. 4
.0
.0

800. 00
3100.0
14128. 4
.0
.0

791. 00
1400.0
3862. 7
540.0
135.0

791. 00
1400.0
4039. 3
3540.0
885.0

791. 00
1400.0
4097. 3
540.0
135.0

799.70
3000.0
24790.7
500.0
5477.0



Figure 3B. Sanple Qutput from Operation FLDWAV Paraneter Print

Rout i ne
I= 31 FLDSTG= .00 X= 1.01  KRCH= 0. FKEC= .00
HS= 769. 50 774.50 778. 00 780. 00 790. 00 790. 10 795. 00
800. 00 810. 00
BS= .0 1.0 300.0 350.0 400. 0 400.0 3000. 0
4300. 0 5300. 0
AS= 0 2.5 529. 3 1179. 3 4929. 3 4969.2  13299.3
31549.3  79549. 3
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
I= 32 FLDSTG= .00 X= .00
HS= 764. 00 769. 00 778. 20 778. 80 781. 00 790. 00 800. 00
805. 00 810. 00
BS= .0 1.0 240.0 310.0 370.0 550. 0 7000. 0
8200. 0 9500. 0
AS= 0 2.5 1111.1 1276. 1 2024. 1 6164.1 43914.1
81914.1 126164.1
BSS= .0 .0 .0 .0 .0 .0 .0
.0 .0
ASS= 0 .0 .0 .0 .0 .0 .0
.0 .0
REACH | NFO RIVER NO. 1
NCM K, 1), K=1, NRCML( 1)
1 10
MK, 1, 1)= . 0140 . 0150 . 0170 . 0210 . 0220 . 0250 . 0300
. 0480 . 0570 . 0570
. 0570 . 0570 . 0570
YQOM K, 1, 1)= 0. 1250. 2500. 5000. 8000. 12000. 20000
40000. 60000. 80000
120000.  140000. 160000
MK, 2, 1)= . 0900 . 0620 . 0430 . 0300 . 0270 . 0220 . 0260
. 0320 . 0320 . 0400
. 0400 . 0500 . 0500
YQOM K, 2, 1)= 0. 1250. 2500. 5000. 7500. 10000. 20000
40000. 60000. 80000

120000. 140000. 160000.

REACH | NFO RIVER NO. 2
NCM K, 2), K=1, NRCML( 2)
128

CMK, 1, 2)= . 0480 . 0290 . 0310 . 0330 . 0410 . 0410 . 0450
. 0450 . 0480 . 0500
. 0500 . 0500 . 0500
YXCM K, 1, 2)= 0. 2500. 5000. 10000. 20000. 40000. 60000.

80000. 120000,  130000.
140000.  150000.  160000.

CMK, 2, 2)= . 0340 . 0360 . 0320 . 0300 . 0320 . 0380 . 0820
. 0840 . 0900 . 0800
. 0890 . 1100 . 1100
YXCM K, 2, 2)= 0. 2500. 5000. 7500. 10000. 15000. 20000.
25000. 30000. 35000.
40000. 45000. 65000.
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FEET

1 1 .00
1 2 16. 00
1 3 16.01
1 4 21.01
1 11 57.01
1 12 59.01
1 13 67.51
1 14 75.51

Figure 4. Bottom Slope Profile
REACH LENGTH SLOPE  ROUTING STRUCT.
NO M LE FPM
1 16. 00 12.06 | MP( SUB)
2 .01 .00 IMP(SUB) DAM
3 5.00 12.40 | MP( SUB)
4 3.50 12.86 | MP( SUB)
11 2.00 3.50 | MP(SUB)
12 8.50 8.82 | MP(SUB)
13 8. 00 6.63 | MP(SUB)

WARNI NG THE FOLLOW NG DXMs SHOULD BE CHANGED

J [ DXM( 1, J)
1 6 . 750
17 1. 000
1 8 1. 000
19 1. 000
1 10 1.100
111 1. 000
1 12 1. 000
1 13 1. 400

RECOMVENDED REASON
. 194 COURANT CONDI TI ON
. 264 COURANT CONDI Tl ON
. 326 COURANT CONDI TI ON
. 202 COURANT CONDI Tl ON
. 306 COURANT CONDI TI ON
. 222 EXP/ CON CRI TER A
. 425 COURANT CONDI TI ON
. 368 COURANT CONDI Tl ON

Definition of Variables in Bottom Sl ope Profile

Ri ver No

Sect No
X

Bed El evation
Reach No

Lengt h
Sl ope
Rout i ng
Struct.
J

|

DXM

05/ 19/ 2000

Ri ver nunber

Cross section nunber

Cross section location (M or KM
Invert elevation (FT or

Reach nunber

Reach length (M or KM

Sl ope of reach (FT/M or PCT)
Routi ng techni que

Structure within the reach

Ri ver nunber

Cross section nunber

Di stance interval between cross sections (M or KM
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Figure 5. Initial Conditions Summary

[ DISTANCE ~ FLON  WSEL DEPTH MN WSEL  BOTTQM
M LE CFS FT FT F
1 .000  13000. 5288.499  68.499 5231.191 5220.000
2 2.000  13000. 5288.500  92.625 5206.267 5195.875
82  73.910  13000. 4621.069 9.469 4621.069 4611.600
83  75.510  13000. 4609. 491 8.491 4609.491 4601. 000
Definition of Variables in Initial Conditions Sunmary

| - Cross section counter

DI STANCE - Cross section location (M or KM

FLOW - Initial discharge (CFS or CM5)

WSEL - Initial water surface elevation (FT or M
DEPTH - Initial depth of flow (FT or

M N WSEL - Low flow filter (FT or

BOTTOM - Invert elevation (FT or M
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Figure 6. Initial
I= 1 X= .000 YN= 5288.55 DEPN= 261.55 YC= 5033.55 DEPC= 6.55
I= 2 X= .010 YN= 5036.35 DEPN= 9.35 YC= 5033.55 DEPC= 6.55
I= 73 X= 57.910 YN= 4621.22 DEPN= 9.62 YC= 4618.02 DEPC= 6.42
I= 74 X= 59.510 YN= 4609.64 DEPN= 8.64 YC= 4606.61 DEPC= 5.61
(IFR(1,3),1=1,N
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0
WATER ELEVATION AT SECTION N= 74 |S  4609. 49
WATER ELEVATI ON AT SECTION N= 73 IS  4621.07
BACKWATER IN= 73 YNN=  4621. 07 DEP= 9.47
I= 72 QL= 13003. YIL= 4632.73 DEP= 10.53 |TB= 3
I=71 QL= 13003. YIL= 4644.56 DEP= 11.76 |TB= 3
= 2 QL= 13003. VYiL= 5036.36 DEP= 9.36 I|TB= 3
I= 1 QL= 13003. YlL= 5288.55 DEP= 261.55 |TB= 3
I NITI AL WATER ELEVATI ON:
YDl FOR RIVER N0 1
5288.55 5036.36 5030.18 5024.00 5017.82 5011.63 5005.45 4999
4993.07 4986.87 4980.73 4974.40 4967.82 4961.25 4954.65 4948
4941.41 4935.00 4927.95 4921.06 4914.17 4907.29 4900.40 4893
4886.62 4879.75 4872.83 4866.01 4859.01 4852.35 4845.02 4839
4830.35 4827.67 4825.95 4824.23 4822.49 4820.75 4819.01 4817
4815.44  4813.59 4810.39 4806.91 4803.31 4799.70 4795.90 4792
4788.19 4784.44  4780.24 4776.87 4774.79 4772.68 4770.56 4768
4765.58  4760.03 4755.33 4750.90 4746.99 4741.20 4730.76 4720
4709.98  4699.59 4689.36 4678.84  4668.77 4656.56 4644.56 4632
4621.07  4609. 49
WATER ELEVATI ON FOR LOW FI LTER
YUW FCR RIVER 1
5036.36 5036.36 5030.18 5024.00 5017.82 5011.63 5005.45 4999
4993.07 4986.87 4980.73 4974.40 4967.82 4961.25 4954.65 4948
4941.41 4935.00 4927.95 4921.06 4914.17 4907.29 4900.40 4893
4886.62 4879.75 4872.83 4866.01 4859.01 4852.35 4845.02 4839
4830.35 4827.67 4825.95 4824.23  4822.49 4820.75 4819.01 4817
4815.44  4813.59 4810.39 4806.91 4803.31 4799.70 4795.90 4792
4788.19 4784.44  4780.24 4776.87 4774.79 4772.68 4770.56 4768
4765.58  4760.03 4755.33 4750.90 4746.99 4741.20 4730.76 4720
4709.98  4699.59 4689.36 4678.84  4668.77 4656.56 4644.56 4632
4621.07  4609. 49
Definition of Variables in Initia

YN
DEPN

DEPC
I FR
I TN

I TC
I'N
YNN
DEP

QL
Yl L

05/ 19/ 2000

Condi ti ons/ Low Flow Filter

- Cross section counter

- Cross section location (M or KM

- Normal flow WSEL (FT or

- Nornal flow
cal flow WSEL (FT or
cal flow depth (FT or

- Criti
- Criti

- Froude nunber

dept h

(FT or

ITN= 0 ITC 14
ITN= 14 ITC= 14
ITN= 12 I TC= 12
ITN= 12 I TC= 12

Condi tions/Low Flow Filter

for initial
for initial
M for initial

M for initial
indicator 0 indicates Fr<i,

flow at t=0

flow

flow at t=0
flow
1 indicates Fr>=1

- Nunber of iterations to obtain YN via bi-section solution nethod
- Nunber of iterations to obtain YC via bi-section solution nethod
i downstr eam boundary

downstream boundary for initial flow

- Nunber
- WBEL (FT or
- Depth (FT or

- River

- Discharge (CFS or CV5) at t=0 for

secti

nunber

on

M et

of cross section at

downstream boundary for initial flow
- Cross section counter
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Ith cross section
- Conput ed backwat er/ downwat er WSEL (FT or

M at t=0 for Ith cross
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DEP - Backwater flow depth (FT or M

1 TB - Nunber of iterations to obtain backwater elevation YIL
YDI - Initial water surface elevation (FT or

YUWN - Mninmumwater surface elevation (FT or used in routing

conputations (low flow filter)
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Figure 7. M ni mum Dynam ¢ Routing Qutput
1T = . 00000 HRS DTH = . 02500 HRS I TMX=" 0
RIVER= 1 Q1) = 3.000 YY1)= 2578. 30 QAN = 3. 000 YUYN) = 215. 37

J 1 X(M) H(MBL) V(FPS) A(TSQFT) B(FT) BT(FT) QTCFS) MANN. N WAVHT FROUDE DEP(FT) KR Q(TCFS) MRV
11 5.000 2578.30 .01 279.904 8060. 8060. 3.0000 .O0700 .00 .00 120.30 10 .0000 O
1 2 5.010 2466.45 8. 40 . 357 85 85. 3.0000 .0700 .00 .72 8. 45 5 .0000 O
1 3 5.112 2454.16 8.38 . 358 85 85. 3.0000 .0700 .00 .72 8.43 5 .0000 O
1 4 5.214 2441.86 8.37 . 359 85 85. 3.0000 .0700 .00 .72 8.41 5 .0000 O
1 5 5.315 2429.56 8.35 . 359 86 86. 3.0000 .0700 .00 .72 8.38 5 .0000 O
16 5.417 2417.26 8.33 . 360 86 86. 3.0000 .0700 .00 .72 8.36 5 .0000 O
1 7 5.519 2404.96 8. 32 . 361 87 87. 3.0000 .0700 .00 .72 8.33 5 .0000 O
1 8 5.621 2392.66 8.30 . 361 87 87. 3.0000 .0700 .00 .72 8.31 5 .0000 O
1 9 5.722 2380.36 8.28 . 362 87. 87. 3.0000 .0700 .00 .72 8.28 5 .0000 O

FRWX= .873 1FRW= 117 FRW= .000 TFRWN= 1

RESERVO R QUTFLOW | NFORVATI ON
J | TT  QXI) USHML) YB(MSL) DSH(MBL) SUB BB QU 1) QBRECH QOVTOP QOTHR
1 1.000 3.000 2578.30 2578.30 2466.45 1.00 .00 3.000 .000 .000 3. 000

TT
DTH
I TMX

Rl VER
YU(1
FRIVIX
| FRMX

FRIVN
| FRWN

05/ 19/ 2000

Definition of Variables in Mninmum Dynam ¢ Routing Qut put

- Time at which out put

- Conput ati onal

- Nunber
Equat i
- River

time step

is ?IH\IQ)en (HR)

of iterations in Newon-Raphson Sol ution of Saint-Venant

ons
nunber

- Discharge (CFS or CMB) at upstream boundary
- Water surface elevation (FT or M at upstream boundary

- Discharge (CFS or CV5) at downstream boundary)

- Water surface elevation (FT or M at downstream boundary
- Maxi num Froude nunber in the routing reach
- Cross section nunber
- M ni num Froude nunber in the routing reach
- Cross section nunber

at whi ch FRMX occurs
at whi ch FRWN occurs
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Figure 8. Internal Boundary Infornmation

TT = .00000 HRS DTH = .02500 HRS ITM= 0
RVER= 1 QN1)= 3.000 YU1)=  2578.30 QAN = 3. 000 YUN) = 215. 37

J 1 X(M) H(MBL) V(FPS) A(TSGFT) B(FT) BT(FT) Q TCFS) MANN. N WAVHT FROUDE DEP(FT) KR QL(TCFS) MRV

11 5.000 2578.30 .01 79.904  60. 60. 3.0000 .0700 .00 .00 120.30 =~ 10 .0000 O

1 2 5.010 2466.45 8.40 .357  85. 85. 3.0000 .0700 .00 .72 8.45 5 .0000 O

13 5.112 2454.16 8.38 .358  85. 85. 3.0000 .0700 .00 .72 8.43 5 .0000 O

1 4 5.214 2441.86 8.37 .359  85. 85. 3.0000 .0700 .00 .72 8.41 5 .0000 O

15 5.315 2429.56 8.35 .359  86. 86. 3.0000 .0700 .00 .72 8.38 5 .0000 O

16 5.417 2417.26 8.33 .360 86. 86. 3.0000 .0700 .00 .72 8.36 5 .0000 O

1 7 5.519 2404.96 8.32 .361  87. 87. 3.0000 .0700 .00 .72 8.33 5 .0000 O

18 5.621 2392.66 8.30 .361  87. 87. 3.0000 .0700 .00 .72 8.31 5 .0000 O

19 5.722 2380.36 8.28 .362  87. 87. 3.0000 .0700 .00 .72 8.28 5 .0000 O

FRWX=  .873 IFRW= 117 FRM\=  .000 |FRWE 1

RESERVOI R QUTFLOW | NFORVATI ON
I TT QKI) USH(MSL) YB(MBL) DSH(MBL) SUB BB Q1) QBRECH QWVTOP QOTHR
1.000 3.000 2578.30 2578.30 2466.45 1.00 .00 3.000 .00 .000  3.000

[y

Definition of Variables in Internal Boundary Information

J - River nunber
| - Cross section nunber of internal boundary
TT - Time at which output is given (HR)

Q1) - Discharge through structure (CFS or CMS)
USH(MSL) - Water surface elevation (FT or M above Mean Sea Level)
i medi ately upstream of structure (pool elevation)
YB(MSL) - Elevation (FT or M above Mean Sea Level) of bottom of breach
DSH(MSL) - Water surface el evation #FT or M above Mean Sea Level)
i medi atel y downstream of structure (tailwater elevation)

SUB - Subnergence correction factor for breach fl ow

BB - Bottomwi dth (FT or of breach

QU 1) - Discharge §CFS or CM5) at upstream end of the reach or poo
upstream of the structure

(BRECH - Discharge (CFS or CMS) through breach

QOVTOP - Discharge (CFS or Cwvs5) over the top of dam or over crest of
bri dge enmbanknent

QOTHR - Discharge (CFS or Cv5) of all other flows (Dans: spillways,

gates, turbines; Bridge: bridge opening)
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Figure 9. Hydraulic Information

TT = .00000 HRS DTH = .02500 HRS ITM= 0
RVER= 1 QA1)= 3. 000 YW 1)=  2578.30 QAN = 3. 000 YU N) = 215. 37
J 1 X(M) HMi)VU¥$ NT&IU B(FT) BNFU QTGQ MANN. N WAVHT FROUDE DEP(FT) KR Q(TCFS) MRV
11 5.000 2578.30 .01 60. 3.0000 .0700 .00 .00 120.30 10 .0000 O
1 2 5.010 2466.45 8. 40 .357 85. 85. 3.0000 .0700 .00 .72 8.45 5 .0000 O
1 3 5.112 2454.16 8.38 .358 85, 85. 3.0000 .0700 .00 .72 8.43 5 .0000 O
1 4 5.214 2441.86 8.37 .359 85, 85, 3.0000 .0700 .00 .72 8.41 5 .0000 O
1 5 5.315 2429.56 8.35 .359  86. 86. 3.0000 .0700 .00 .72 8.3 5 .0000 O
1 6 5.417 2417.26 8.33 .360  86. 86. 3.0000 .0700 .00 .72 8.3 5 .0000 O
1 7 5.519 2404.96 8.32 .361  87. 87. 3.0000 .0700 .00 .72 8.33 5 .0000 O
1 8 5.621 2392.66 8.30 .361  87. 87. 3.0000 .0700 .00 .72 8.31 5 .0000 O
19 5.722 2380.36 8.28 .362  87. 87. 3.0000 .0700 .00 .72 8.28 5 .0000 O
FRWX= .873 |FRWX= 117 FRWN= .000 |FRW\= 1
RESERVOl R OQUTFLOW | NFORMATI ON
J I TT  QXI) USH(MSL)  YB(MBL) DSH(MSL) SUB BB QU 1) GBRECH QOVTOP QOTHR
1 1.000 3.000 2578.30 2578.30 2466.45 1.00 .00 3.000 .00 .000  3.000
Definition of Variables in Hydraulic Information
J - River nunber
| - Cross section nunber
X(M) - Cross section location (M of KM
H( MSL - Water surface elevation (FT or M above Mean Sea Level)
V( FPS - Velocity (FT/SEC or M SEC)
A(TSQFT) - Active cross sectional area (1000 FT2 or 1000 M 2)
B( FT) - Active topwidth (FT or
BT( FT) - Total topwidth (FT or M
Q TCFS) - Discharge (1000 CFS or 1000 CMVS)
MANN. N - Roughness coefficient
WAVHT - Wave height (FT or M - Hmnus initial WSEL
FROUDE - Froude nunber
DEP( FT) - Water depth 5FT or - Hmnus invert elevation
KR - KRCH routing/internal boundary type paraneter
Q(TCFS) - Lateral flow (1000 CFS or 1000 CMS
MRV - River into which tributary fl ows
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Figure 10. Levee Information
TT = .50000 HRS DTH =  .50000 HRS ITMK= 1 1
RIVER= 1 QY1)= 3.354 YY1)= 109.37 QUN= 5.994 YUN= 71.83
J i mM) ﬂMi)vu$$ NT&}n an BnFn QTGQ MANN. N MMMTFRUIIIWFU KR Q(TCFS) MRV
11 109.37 1.53 2. 3.3542 .0400 .16 .12 0 .0000 O
12 5.000 104.14 11.36 2.088 457. 457. 2.8485 .4000 -.07 .11 9.14 0 .0000 O
13 10.000 99.25 1.43 2.140 463. 463. 3.0649 .0400 .03 .12 9.25 9 .0000 O
14 11.250 98.00 1.41 2.137 462. 462. 3.0151 .0400 .01 .12 9.25 9 .0000 O
15 12.500 96.77 1.40 2.150 464. 464. 3.0035 .0400 .00 .11  9.27 9 .0000 O
16 13.750 95.59 1.38 2.181 467. 467. 3.0008 .0400 .00 .11  9.34 9 .0000 O
17 15.000 94.48 1.34 2.246 474. 474. 3.0002 .0400 .00 .11  9.48 9 .0000 O
18 17.500 92.80 1.13 2.649 510. 510. 3.0000 .0400 .00 .09 10.30 9 .0000 O
19 20.000 91.93 .85 3.526 564. 564. 3.0000 .0400 .00 .06 11.93 0 .0000 O
10 20.100 91.80 1.74 3.452 560. 560. 6.0000 .0400 .00 .12 11.80 O .0000 O
111 25.000 86.84 1.72 3.479 561. 561. 6.0000 .0400 .00 .12 11.84 9 .0000 O
112 26.000 85.84 1.72 3.479 561. 561. 6.0000 .0400 .00 .12 11.84 9 .0000 O
113 27.000 84.84 1.72 3.479 561. 561. 6.0000 .0400 .00 .12 11.84 9 .0000 O
114 28.000 83.84 1.72 3.479 561. 561. 5.9999 .0400 .00 .12 11.84 9 .0000 O
115 29.000 82.84 1.72 3.479 561. 561. 5.9996 .0400 .00 .12 11.84 9 .0000 O
116 30.000 81.85 1.72 3.479 562. 562. 5.9982 .0400 .00 .12 11.85 0 .0000 O
117 35.000 76.84 1.73 3.479 561. 561. 6.0034 .0400 .00 .12 11.84 0O .0000 O
118 40.000 71.83 1.73 3.473 561. 561. 5.9937 .0400 .00 .12 11.83 0 .0000 O
FRW=  .125 IFRW= 1 FRWE  .060
RIVER= 2 QJ2)= 3.063 YU1)= 109.24 QUN= 3.000 YUN= 091.86
J 1 X(M) ﬂMi)vu$$ NT&}n an BnFn QTGQ MANN. N MMMTFRUIIIWFU KR Q(TCFS) MRV
21  .000 109.24 1.44 2. 3.0625 .0400 .03 .12 0 .0000 1
22 5.000 104.20 1.41 2.115 460. 460. 2.9732 .0400 .01 .12 9.20 9 .0000 1
23 7.500 101.71 1.42 2.121 460. 460. 3.0030 .0400 .00 .12 9.21 9 .0000 1
24 10.000 99.21 1.42 2.119 460. 460. 2.9997 .0400 .00 .12 9.21 9 .0000 1
25 11.250 97.95 1.42 2.117 460. 460. 2.9999 .0400 .00 .12 9.20 9 .0000 1
26 12.500 96.69 1.42 2.113 460. 460. 3.0000 .0400 .00 .12 9.19 9 .0000 1
27 13.750 95.43 1.42 2.105 459. 459. 3.0000 .0400 .00 .12  9.18 9 .0000 1
28 15000 94.14 1.44 2.088 457. 457. 3.0000 .0400 .00 .12 9.14 0 .0000 1
29 20.000 91.86 .86 3.489 562. 562. 3.0000 .0400 .00 .06 11.86 0 .0000 1
FRVX= 118 IFRW= 8 FRMWN=  .061 IFRW 9
TT LV IM IM JT T QOVTP QLPOND QBRCH BRWTH  WSEL-M  WSEL-T SUB-M SUB-T
00500 9 1 7 1 0 0. 000 75. 708 0. 000 0.000  93.637  94.000 1.00 1.00
0500 10 1 8 1 0 0. 000 160. 862 0. 000 0.000  92.361  94.000 1.00 1.00
QPOND(L) = -237. 0. 0
HPOND( L) = 93.99 85. 00 70. 00
Definition of Variables in Levee Infornation
L - Pond counter ]
QPOND(L) - Discharge into (+) or leaving (-) pond
HPON - WBEL in pond (FT or
LV - Levee reach nunber
JM - Nunmber of river passing flow over |evee reach LV
M - Cross section reach nunber on river JM passing flow over |evee
reach LV o
JT - Nunber of river receiving flow fromlevee reach LV
1T - Cross section reach nunber on river JT receiving flow fromlevee
reach LV
Q.OVTP - Flow over the | evee (CFS or CM5)
QL.BRCH - Flow through the | evee breach (CFS or CMS)
QLPOND - Flow fromthe pond (CFS or CMVS5)
BR-WDTH - Wdth of |evee breach (FT or
WSEL-M - Average WBEL in reach I M (pool)
WSEL-T - Average WBEL in reach IT (tailwater ) )
SUB- M - Subnergence correction factor for the main river
SUB- T - Subnergence correction factor for the tributary
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Figure 11. Subcritical/Supercritical Flow Information

L= 1 KSP= 0 KS1= 1 KSN= 12

L= 2 KSP= 1 KS1= 12 KSN= 13

L= 3 KSP= 0 KS1= 14 KSN= 24

T = . 00000 HRS DTH = . 01250 HRS ITMX= 0

RIVER= 1 QX1)= .804 YUY1)= 549.98 QYN= 1.204 YUN = 466.81
J 1 X(M) H(MBL) V(FPS) A(TSQFT) B(FT) BT(FT) QTCFS) MANN. N WAVHT FROUDE DEP(FT) KR Q.(TCFS) MRV
1 10 2.001 506.49 5.71 .211 65. 65. 1. 2040 . 0400 .00 .56 6. 49 0 .0000 0
1 11 2.250 502.56 4.22 .285 76. 76. 1. 2040 . 0400 .00 .38 7.56 0 .0000 0
1 12 2.500 495.14 9.11 .132 51. 51. 1. 2040 . 0400 .00 1.00 5.14 0 .0000 0
1 13 2.600 477.02 1.09 .109 43. 43. 1. 2040 . 0400 .00 1.23 5.02 0 .0000 0
1 14 2.700 477.02 .60 .007 74. 74. 1. 2040 . 0400 .00 .03 23.02 0 .0000 0
1 15 2.800 477.02 .21 .684 77. 77. 1. 2040 . 0400 .00 .01 41. 02 0 .0000 0
116 2.900 477.02 .11 .620 60. 60. 1. 2040 . 0400 .00 .00 59. 02 0 .0000 0
1 17 3.000 477.02 .07 .478 28. 28. 1. 2040 . 0400 .00 .00 77.02 0 .0000 0
118 3.100 477.02 .10 .108 84. 84. 1. 2040 . 0400 .00 .00 63. 02 0 .0000 0
1 19 3.200 477.02 15 .118 31. 31. 1. 2040 . 0400 .00 .01 49. 02 0 .0000 0

FRWX= 1.234 | FRWX= 1 FRWN= . 002 | FRW= 17

RESERVO R QUTFLOW | NFORVATI ON

J I TT  QUI) USHMBL) VYB(MBL) DSH(MBL) SUB BB QU1) QBRECH QOVTOP QOTHR
1 9 .000 1.204 549. 90 550. 00 506.49 1.00 .00 . 804 . 000 . 000 1. 204

Definition of Variables in Subcritical/Supercritical

L -
KSP -

KS1 -
KSN -

05/ 19/ 2000

Fl ow regi me reach counter
Fl ow regi nme indicator:
flow

Begi nni ng cross section i
Endi ng cross section in f

0 for subcritical

n flow regine
| ow regi me

V. 3. 3- FLDWAV- 76
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L=
L=
L=
L=
L=

AORWNE

KSP=
KSP=
KSP=
KSP=
KSP=

NONCONVERGENCE FOR TT=
AT R'VER= 1 SECT NO =

PREVI QUS TT= . 07885 NEWDTH= .00207 NEWF1= 1.00 NEWTT= . 08093
L= 1 KSP= 0 Ksi= 1 KSN= 2
L= 2 KSP= 1 KSl= 2 KSN= 17
L= 3 KSP= 0 KSl= 18 KSN= 36
L= 4 KSP= 1 KSl= 36 KSN= 42
L= 5 KSP= 0 KS1= 43 KSN=112
TT = .08093 HRS DTH =  .00207 HRS ITMK= 4
RIVER= 1 QX1)= 77.897 YU(1)= 1527.29 QYN = 1.002
J 1 X(M) H(MBL) V(FPS) A(TSQFT) B(FT) BT(FT) Q TCFS)
11 .000 1527.29 22.15 3.517 215,  215. 77.8972 .0350 -21.
12 .010 1523.53 27.32 2.852 243. 243. 77.8972 .0350 14
13 .064 1568.06 28.80 2.819 241. 251. 81.1905 .0350 15.
14 .117 1512.68 29.67 2.797 240. 261. 82.9958 .0350 14
15 .171 1507.33 30.04 2.774 241. 271. 83.3153 .0350 13.
16 .2251502.02 30.01 2.749 243. 283. 82.4936 .0350 13
17 .278 1496.71 29.76 2.710 245.  295. 80.6580 .0350 12
18 .3321491.41 29.32 2.660 249. 307. 77.9996 .0350 11
19 .385 1486.11 28.75 2.595 253. 320. 74.5900 .0350 10
FRW= 1.582 IFRW= 9 FRW= . 282 I FRM\=
RESERVOl R QUTFLOW | NFORVATI ON
J I TT QXI) USHML) YB(MSL) DSH(MEL) SUB BB QU 1)
1 1.081 77.897 1527.29 1506.10 1523.53 .86 165.75 77.897

SECT NO.

TT

NEW DTH

NEW F1
NEW TT

05/ 19/ 2000

Fi gure 12.

oOrOoORrOo

KS1= 1
KS1= 2
KS1= 17
KS1= 36
KS1= 43

. 08300 USI NG DTH=
17 18 19 20

Nonconver gence | nformation

KSN= 2
KSN= 16
KSN= 36
KSN= 42
KSN=112

. 00415

YUN) = 720.18
MANN. N WAVHT FROUDE

71 .97
97 1.40
20 1.48
43 1.53
91 1.56
00 1.57
40 1.58
40 1.58
70 1.58
101
RECH
77.877

DEP(FT) KR QL(TCFS) MRV
22.29° 10  .0000

2.29° 10 0
18.53 0 .0000 O
17.42 0 .0000 O
16.40 0 .0000 O
15.42 0 .0000 O
14.48 0 .0000 O
13.53 0 .0000 O
12.59 0 .0000 O
11.66 0 .0000 O

QVTOP  QOTHR

000 .000

Definition of Variables in Nonconvergence |Information

Cross locations (interpolated) where nonconvergence occurred

Last

conput ati ona

time prior to nonconvergence

New conputation tine step (HR) to be used (usually half of the
previous tinme step)
New t heta wei ghting factor to be used
New time (HR) for which conputations are nmade

V. 3. 3- FLDWAV- 77
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Figure 13. Calibration Information

RIVER NO. 1 REACH NO. 5 METROPQLI S STA NO 13 R VER M LE= 991. 200

RIVER NO. 1
FKC= 1000. 0000

MANNI NG N REACH NO 5

FMC= 0. 5000 FKF= 400. 0000 FMF= 1. 0000 FKO= 0. 0000 FMO= 0. 0000

X(1,3) 991.20  981.70  972.20
| FXC= 0 0 0
HS=  271.56  281.56  321.56  325.56  341.56  441.56
BS= 0.00 3162.28 7071.07 8671.07 15071.07 15071.07
AS= 0. 15811.  220478.  251963.  441900. 1949007
MOME 1 TOTAL RVB (SEA)= 1.91 TOTAL MEAN DEVI ATION (AVD)= 0. 99
M 1M RVBL AVDL oM YR
1 0 0.0000 0.0000  0.0210 150000
2 5  0.7607 0.7569  0.0210 250000
3 18  1.4101  0.8834  0.0210 350000
4 29 2.9710  2.7012  0.0210 450000
5 6 0.2570 -0.0209  0.0210 550000
6 6  0.5158 -0.3314  0.0210 650000
7 20 0.7275 -0.6556  0.0210 750000
8 0 0.0000 0.0000  0.0210 10000000000
NEW CME .0210  0.0194  0.0191  0.0168  0.0210  0.0217  0.0224  0.0210
Definition of Variables in Calibration Infornation
FKC - Scalin? paranet er of in-bank channel portion of cross section
FMC - Shape factor for in-bank channel portion of cross section
FKF - Sca in? paraneter of floodplain portion of cross section
FMF - Shape factor for floodplain portion of cross section
FKO - Sca in? paraneter of inactive portion of cross section
FMO - Shape factor for inactive portion of cross section
X(1,J) - Cross section location (M or KM
| FEXC - Paraneter indicating if cross sections have special properties
HS - Elevation (FT or M corresponding to each topw dth
BS - Topwidth (FT or M of active flow portion of cross section
AS - Cross-sectional area (FT2 or M) bel ow the correspondi ng HS val ue
MCM - lteration counter of each new calibration trial in the reach
M - Level in Manning n table
1M - No. of hydrograph points in this leve
RMVSL - Root-mean-squared (RMS) error for points in the leve
AVDL - Maan deviation of points in this leve
™M - Manning n value used in this range
YQR - Average discharge/water surface elevation is this range

05/ 19/ 2000
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Figure 14. Profile of Crests and Tines

RVR SEC  LOCATION  BOTTOM TIME MAX  NMAX WBEL  TIME MAX MAX FLOV  MAX VL MAX VC  MAX VR
N0 NO M LE FEET WBEL( HR) FEET FLOW CFS) CFS (FPS) (FPS) (FPS)
1 1%# 0. 000 500. 10 7. 20002 551. 04 7.57502 100976. 3.18 3.66 3.17
1 2 0.010 500. 00 7. 85002 533. 03 7.57502 100976. 7.73 14. 07 7.73
1 3 0.111 499. 50 7.90002 532. 42 7. 60002 98258. 7.57 13. 46 7.57
1 4 0.212 498. 99 7. 92502 531.81 7. 60002 95726. 7.37 12.98 7.37
1 5 0.313 498. 49 7. 95002 531. 20 7. 67502 93227. 7.17 12.54 7.17
1 6 0.413 497.98 7.97502 530. 62 7.70002 91650. 7.01 12.25 7.01
17 0.514 497.48 8. 00002 530. 04 7.72502 90403. 6.92 11.88 6.92
1 8 0. 615 496. 97 8. 05002 529. 48 7. 75002 89353. 6.84 11.53 6.84
19 0.716 496. 47 8. 25002 528. 94 7.77502 88337. 6.75 11.19 6.75
1 10 0.817 495. 97 8. 27502 528. 48 7.80002 87360. 6.74 10. 57 6.74
111 0.918 495. 46 8. 30002 528. 02 7. 82502 86456. 6. 64 10. 16 6. 64
177 7. 600 469. 80 9. 87499 498. 98 9. 50000 59009 4.72 9.21 4.72
1 78 7. 800 469. 40 9. 89999 498. 39 9. 52500 58782 4.74 9.23 4.74
179 8. 000 469. 00 9. 92499 497.79 9. 57500 58553 4.73 9.23 4.73
1 80 8. 200 468. 60 9. 94999 497.21 9. 60000 58314 4.72 9.20 4.72
1 81 8. 400 468. 20 9. 97499 496. 59 9. 65000 58072 4.66 9.18 4.66
1 82 8. 600 467. 80 9. 97499 495. 88 9. 67500 57846 4.23 9.29 4.23
1 83 8. 800 467. 40 9. 99999 495.11 9. 72499 57622 4.05 9.32 4.05
1 84 9. 000 467.00  10.02499 494. 22 9. 77499 57394 4.03 9.28 4.03
1 85 9. 200 466.60  10.07499 493. 27 9. 79999 57160 4.05 9.21 4.05
1 86 9. 400 466.20  10.09999 492.25 9. 87499 56931 4.10 9.10 4.10
1 87 9. 600 465.80  10.12499 491.15 9. 92499 56728 4.21 8.93 4.21
1 88 9. 800 465.40  10.17499 490. 01 9. 99999 56539 4.26 8.79 4.26
1 89 10. 000 465.00  10. 22499 488.84  10.04999 56366 4.38 8.51 4.38

Definition of Variables in Profile of Crests and Ti nes

RVR NO. - River nunber

SEC NO. - Cross section nunber

LOCATI ON - Cross section location (M or KM

BOTTOM - Invert elevation (FT or

TIME MAX WBEL - Tine to maxi mrum water surface el evation (hr)

MAX WBEL - Maxi mum wat er surface elevation (FT or M

TIVE MAX FLOW - Tinme to maxi mum flow (HR

MAX FLOW - Maxi mum fl ow (CFS or CMS

MAX VL - Maximum flow velocity in the left floodplain (FT/SEC or
M SEC) (fl oodplain option only

MAX VC - Maximum flow velocity in the channel (FT/SEC or M SEC)
(f1oodplain option only)

MAX VR - Maximum flow velocity 1n the right floodplain (FT/SEC or
M SEC) (fl oodplain option only)

MAX VEL - Maximum flow velocity in the conposite channel (FT/SEC or

M SEC) (conposite channel option only)
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KTINE Tl (KTI ME)

©CO~NOUTAWNE

KTI ME

©CO~NOUTAWNE

10

12
13

Figure 15. Conputed Water Surface El evation and Di scharges
COWPUTED STAGES FOR RIVER= 1 SECTION= 1 2 43 112
. 000 1549. 00 1508. 55 1202. 32 720.18
. 008 1548. 99 1509. 50 1202. 33 720.18
. 017 1548. 88 1511.81 1202. 35 720.18
. 025 1548. 53 1514. 23 1202. 36 720.18
. 033 1547.77 1516. 33 1202. 36 720.18
. 041 1546. 44 1518. 31 1202. 36 720.18
. 050 1544. 36 1520. 23 1202. 36 720.18
. 058 1541. 37 1521. 92 1202. 36 720.18
. 066 1537. 29 1523. 36 1202. 36 720.18
. 075 1531. 79 1524. 90 1202. 36 720.18
. 083 1525. 96 1522. 33 1202. 36 720.18
. 091 1522. 53 1518. 49 1202. 36 720.18
. 100 1520. 06 1517. 47 1202. 36 720.18
Tl (KTI ME) COWUTED DI SCHARGE FOR RIVER= 1 SECTION= 1 2 43 112
. 000 1000. 1000. 1001. 1000.
. 008 1741. 1741. 1021. 1000.
. 017 5114. 5114. 1041. 1001.
. 025 11700. 11700. 1053. 1001.
. 033 21477. 21477. 1058. 1001.
. 041 33930. 33930. 1060. 1001.
. 050 48255. 48255. 1061. 1001.
. 058 62646. 62646. 1061. 1001.
. 066 76294. 76294. 1062. 1002.
. 075 92148. 92148. 1062. 1002.
. 083 66385. 66385. 1062. 1002.
. 091 35124. 35124. 1061. 1002.
. 100 28365. 28365. 1061. 1002.

Definition of

KTI NE -
TI I (KTIME) -
SECTI ON -
YC(KTIME, 1) -
QC(KTIME, 1) -

05/ 19/ 2000

Variables in Conputed Water Surface El evation and Di scharges

Time step counter

Time (HR) at which conmputed stages and conputed di scharges for
each river occur.

Nunmber of cross sections

Water surface elevation (FT or M for each tine at each
station where hydrograph plot is made

Di scharge (CFS or CMS) for each time at each station where
hydr ograph plot is made
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Figure 16. Initial Conditions/Low Flow Filter - Normal Depth
Conput at i ons

I=1 X=.000 YN= 5288.55 DEPN= 261.55  YC= 5033. 55 DEPC= 6. 55 IFR= 0 ITN= 0 ITC= 14
I= 2 Y=5076.00 F= 684119.8 FK= .0722 A= 35049.91 R= 36.57 CMJ .0400 = 13003. 33
I= 2 Y=5051.50 F= 139161.1 FK= .0722 A= 13230.69 R= 16.08 CMJk .0400 Q1= 13003.33
I= 2 Y=5089.25 F= 15225.0 FK= .0722 A= 4319.08 R= 6.89 CMJF .0400 Q1= 13003.33
I= 2 Y=50383.13 F= -8790.1 FK= .0722 A= 1106.71 R= 3.06 CMJk .0400 Q1= 13003.33
I= 2 Y=5086.19 F= -581.4 FK= .0722 A= 2490.10 R= 4.59 CMJF .0400 Q1= 13003.33
I= 2 Y=50387.72 F= 6259.5 FK= .0722 A= 3378.31 R= 5.61 CMJk .0400 = 13003. 33
I= 2 Y=5086.95 F= 2374.2 FK= .0722 A= 2922.41 R= 4.98 CMJ .0400 = 13003. 33
I= 2 Y=5086.57 F= 847.2 FK= .0722 A= 2701.93 R= 4.79 CMJk .0400 Q1= 13003.33
I= 2 Y= 5086.38 F= 120.7 FK= .0722 A= 2594.93 R= 4.69 CMJKE .0400 Q1= 13003.33
I= 2 Y=5086.28 F= -233.4 FK= .0722 A= 2542.25 R= 4.64 CMJF .0400 Q1= 13003.33
I= 2 Y=5086.33 F= -57.1 FK= .0722 A= 2568.52 R= 4.67 CMJk .0400 Q1= 13003.33
I= 2 Y=5086.35 F= 31.6 FK= .0722 A= 2581.71 R= 4.68 CMJ .0400 = 13003. 33
I= 2 Y=5086.34 F= -13.7 FK= .0722 A= 2574.98 R= 4.67 CMJF .0400 = 13003. 33
I= 2 Y=50386.35 F= 8.1 FK= .0722 A= 2578.21 R= 4.67 OCMJ .0400 Q1= 13003.33
I= 2 Y=5036.35 F= -2.8 FK= .0722 A= 2576.59 R= 4.67 CMJ .0400 Q1= 13003.33
=74 Y= 4610.50 F= 3243.9 FK= .0528 A= 3143.75 R= 6.62 CMJk .0360 = 13003. 33
I=74 Y= 4605.75 F= -10606.5 FK= .0528 A= 953.20 R= 2.25 CMJ .0360 = 13003. 33
=74 Y= 4608.13 F= -5008.5 FK= .0528 A= 2031.29 R= 4.40 CMJF .0360 Q1= 13003.33
=74 Y=4609.31 F= -1178.6 FK= .0528 A= 2583.60 R= 5.52 CMJF .0360 Ql= 13003.33
=74 Y= 4609.91 F= 960.6 FK= .0528 A= 2862.70 R= 6.07 CMJk .0360 Q1= 13003.33
=74 Y=4609.61 F= -127.2 FK= .0528 A= 2722.91 R= 5.79 CMJF .0360 Ql= 13003.33
=74 Y= 4609.76 F= 412.2 FK= .0528 A= 2792.74 R= 5.93 CMJk .0360 = 13003. 33
I=74 Y= 4609.68 F= 141.3 FK= .0528 A= 2757.81 R= 5.86 CMJKE .0360 = 13003. 33
I=74 Y= 4609.65 F= 6.8 FK= .0528 A= 2740.35 R= 5.83 OMJX .0360 QL= 13003.33
I=74 Y= 4609.63 F= -60.3 FK= .0528 A= 2731.63 R= 5.81 CMJk .0360 Ql= 13003.33
I=74 Y= 4609.64 F= -26.8 FK= .0528 A= 2735.99 R= 5.82 CMJk .0360 Q1= 13003.33
I=74 Y= 4609.64 F= -10.9 FK= .0528 A= 2738.06 R= 5.82 CMJk .0360 Ql= 13003.33
I=74 Y= 4609.64 F= -2.1 FK= .0528 A= 2739.21 R= 5.83 CMJk .0360 Q1= 13003.33

I= 74 X= 59.510 YN= 4609. 64 DEPN= 8. 64 YC= 4606. 61 DEPC= 5. 61 IFR= 0 ITN= 12 ITCG 12

Definition of Variables in Initial Conditions/Low Flow Filter - Normal Depth
Conput ati ons

I - Cross section counter

X - Cross section location (M or KM

YN - Normal flow WSEL (FT or M for initial flow at t=0

DEPN - Normal flow depth (FT or M for initial flow

YC - Critical flow WSEL (FT or M for initial flow at t=0

DEPC - Critical flow depth (FT or M for initial flow

| FR - Froude nunber indicator O indicates Fr<l, 1 indicates Fr>= 1

I TN - Nunber of iterations to obtain YN via bi-section solution

nmet hod

I TC - Nunber of iterations to obtain YC via bi-section solution
met hod

- River nunber

- Total number of cross sections

- Water surface elevation (FT or

- Difference between the conputed di scharge and the actual

di schar ge

- 1.49*SQRT(S)

- Active cross sectional area (FT2 or M)

Hydraul i ¢ Radius (FT or

- Manni ng Roughness Coeffi ci ent

- Discharge (CFS or CMB)

[
Qg;U:D; m<z
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Figure 17. Initial Conditions/Low Flow Filter - Downwater

Conput ati ons
=1 X= .000 YN= 5288. 55 DEPN= 261. 55 YC= 5033. 55 DEPC= 6. 55 IFR= 0 ITN= 0 ITC= 14
I= 2 Y=5076.00 F= 684119.8 FK= .0722 A= 35049.91 R= 36.57 CMJk .0400 Q1= 13003.33
I= 2 Y=5051.50 F= 139161.1 FK= .0722 A= 13230.69 R= 16.08 CMJk .0400 Ql= 13003.33
I= 2 Y=5089.25 F= 15225.0 FK= .0722 A= 4319.08 R= 6.89 CMJk .0400 Q1= 13003.33
I=74 Y= 4609.64 F= -26.8 FK= .0528 A= 2735.99 R= 5.82 CMJk .0360 Ql= 13003.33
I=74 Y= 4609.64 F= -10.9 FK= .0528 A= 2738.06 R= 5.82 CMJk .0360 Q1= 13003.33
I= 74 Y= 4609. 64 = -2.1 FK= .0528 A= 2739.21 R= 5.83 CMJk .0360 Q1= 13003.33
I= 74 X= 59.510 YN= 4609. 64 DEPN= 8. 64 YC= 4606. 61 DEPC= 5. 61 IFR= 0 ITN= 12 1 TG 12
(1FR(1,J3),1=1,N

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0

1TB= 0 =73 YI R= 4609. 64 Q1= 13003. YA= 4630. 56 F= -3015074. 000

1TB= 1 =73 YI R= 4609. 64 Q1= 13003. YA= 4624. 29 F= -1026617. 000

I TB= 2 =73 YI R= 4609. 64 Q1= 13003. YA= 4621. 16 F= -59822. 660

ITB= 11 1=173 YI R= 4609. 64 Q1= 13003. YA= 4620. 98 F= -549. 270

ITB= 12 1=73 YI R= 4609. 64 Q1= 13003. YA= 4620. 98 F= 602. 136

WATER ELEVATI ON AT SECTION N= 74 IS 46009. 49
WATER ELEVATI ON AT SECTION N= 73 IS 4621. 07

BACKWATER IN= 73 YNN= 4621. 07 DEP= 9. 47
1TB= 1 =72 YBWD= 4631.41 YBW\= 4632. 64 F= 460831. 400
1 TB= 2 =72 YBWD= 4632.64 YBW\= 4632. 73 F= 31074. 660
I TB= 3 =72 YBWD= 4632.73 YBW\= 4632. 73 F= 106. 291
=72 Q L= 13003. YI L= 4632.73 DEP= 10. 53 1 TB= 3
1 TB= 1 =71 YBWD= 4642.95 YBW\= 4644. 80 F= 528940. 500
1 TB= 2 =71 YBWD= 4644.80 YBW\= 4644. 56 F= -73286. 410
I TB= 3 =71 YBWO= 4644.56 YBW\= 4644. 56 F= 687. 131
=71 Q L= 13003. Yl L= 4644. 56 DEP= 11.76 1 TB= 3
1 TB= 1 =70 YBWO= 4654.70 YBW\= 4656. 77 F= 538055. 800
1 TB= 2 =70 YBWD= 4656.77 YBW\= 4656. 56 F= -64059. 640
I TB= 3 =70 YBWD= 4656.56 YBW\= 4656. 56 F= 411. 615
= 3 Q L= 13003. Yl L= 5030. 18 DEP= 9. 38 1 TB= 3
I1TB= 1 =2 YBWO= 5035.55 YBWA= 5036. 38 F= 169358. 600
1 TB= 2 =2 YBWO= 5036.38 YBWN= 5036. 36 F= -4883. 037
1 TB= 3 =2 YBWO= 5036.36 YBWA= 5036. 36 F= -52. 562
= 2 Q L= 13003. Yl L= 5036. 36 DEP=  9.36 I TB= 3
= 1 Q L= 13003. Yl L= 5288. 55 DEP= 261.55 I TB= 3

Definition of Variables in Initial Conditions/Low Flow Filter - Downwater
Conput ati ons

- Cross section counter

- Difference between the conputed discharge and the actual discharge
R - Final water surface elevation (FT or
| - Discharge (sanme as Ql) (CFS or CMS5)

- Water surface elevation within the reach (FT or M

=
$O=
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Figure 18. Initial Conditions/Low Flow Filter - Backwater

Conput ati ons
I TB= 0 =73 YI R= 4609. 64 Q1= 13003. YA= 4630. 56 F= -3015074. 000
1 TB= 1 =73 YI R= 4609. 64 Q1= 13003. YA= 4624. 29 F= -1026617. 000
1 TB= 2 =73 YI R= 4609. 64 Q1= 13003. YA= 4621. 16 F= -59822. 660
ITB= 11 =173 YI R= 4609. 64 Q1= 13003. YA= 4620. 98 F= -549. 270
ITB= 12 1=73 YI R= 4609. 64 Q1= 13003. YA= 4620. 98 F= 602. 136

WATER ELEVATION AT SECTION N= 74 IS 46009. 49
WATER ELEVATI ON AT SECTION N= 73 IS 4621. 07

BACKWATER IN= 73 YNN= 4621. 07 DEP= 9. 47
1 TB= 1 =72 YBWD= 4631.41 YBW\= 4632. 64 F= 460831. 400
1 TB= 2 =72 YBWD= 4632.64 YBW\= 4632. 73 F= 31074. 660
I TB= 3 =72 YBWD= 4632.73 YBW\= 4632. 73 F= 106. 291
=72 Q L= 13003. YI L= 4632.73 DEP= 10. 53 1 TB= 3
1 TB= 1 =71 YBWD= 4642.95 YBW\= 4644. 80 F= 528940. 500
1 TB= 2 =71 YBWO= 4644.80 YBW\= 4644. 56 F= -73286. 410
I TB= 3 =71 YBWO= 4644.56 YBW\= 4644. 56 F= 687. 131
=71 Q L= 13003. Yl L= 4644. 56 DEP= 11.76 1 TB= 3
1TB= 1 =70 YBWD= 4654.70 YBW\= 4656. 77 F= 538055. 800
1 TB= 2 =70 YBWDO= 4656.77 YBW\= 4656. 56 F= -64059. 640
I TB= 3 =70 YBWD= 4656.56 YBW\= 4656. 56 F= 411. 615
= 3 Q L= 13003. Yl L= 5030. 18 DEP= 9. 38 I TB= 3
1TB= 1 =2 YBWO= 5035.55 YBWA= 5036. 38 F= 169358. 600
1 TB= 2 =2 YBWO= 5036.38 YBWA= 5036. 36 F= -4883. 037
I TB= 3 =2 YBWO= 5036.36 YBWN= 5036. 36 F= -52. 562
= 2 Q L= 13003. Yl L= 5036. 36 DEP= 9.36 1 TB= 3
= 1 Q L= 13003. Yl L= 5288. 55 DEP= 261.55 1 TB= 3

I NI TI AL WATER ELEVATI ON:

YD FOR RIVER NO. 1

5288.55 5036.36 5030.18 5024.00 5017.82 5011.63 5005.45 4999. 26
5993.07 4986.87  4980.73 4974.40 4967.82 4961.25 4954.65 4948.10
5941.41  4935.00 4927.95 4921.06  4914.17 4907.29  4900.40  4893.51
5886.62 4879.75 4872.83  4866.01  4859.01 4852.35 4845.02  4839.00
5830.35  4827.67 4825.95 4824.23  4822.49 4820.75 4819.01  4817.24
5815.44  4813.59  4810.39 4806.91 4803.31 4799.70 4795.90 4792.09
5788.19 4784.44  4780.24  4776.87 4774.79 4772.68 4770.56  4768. 40
5765.58 4760.03  4755.33 4750.90 4746.99 4741.20 4730.76  4720.34
5709.98 4699.59 4689.36 4678.84  4668.77 4656.56 4644.56  4632.73
5621.07  4609. 49

Definition of Variables in Initial Conditions/Low Flow Filter - Backwater

Conput ati ons

I - Cross section counter

F - Difference between the conputed discharge and the actual discharge

I'N - Nunber of cross section at downstream boundary

YNN - WBEL (FT or M at downstream boundary for initial flow

DEP - Depth (FT or M at downstream boundary for initial flow

QL - Discharge (CFS or CMB) at t=0 for Ith cross section

Yl L - Conput ed backwat er/ downwater WSEL (FT or M at t=0 for Ith cross
section

DEP - Backwater flow depth (FT or

| TB - Nunber of iterations to obtain backwater elevation YL

YDI - Initial water surface elevation (FT or

YUWN - Mnimum water surface elevation (FT or used in routing
conputations (low flow filter)

YBWWN - New guess for the water surface elevation (FT or

YBWO - (Od guess for the water surface elevation (FT or
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Fi gure 19. Qut fl ow Summary
TT = 48.00000 HRS DTH = 24. 00000 HRS ITMXK= 2 1 1 1
RIVER= 1 Q1) = 330. 000 YU(1) = 337.15 QUN) = 619. 472 YU(N) = 257.99
J 1 X(M) H(MBL) V(FPS) A(TSQFT) B(FT) BT(FT) Q(TCFS) MANN. N WAVHT FROUDE DEP( FT) KR Q_(TCFS) MRV
1 1 1076.500 337.15 3.65 90.463 3182. 3182. 30. 0000 . 0294 1.58 37. 0 0
1 2 1067.300 334.30 3.07 07.291 4775. 4775. 328.9608 . 0294 2.15 .11 34 30 0 .0160 0
1 3 1058.000 330.88 3.71 89.024 3845. 3845. 330.2678 .0229 2.18 .14 30. 88 0 .0000 0
1 4 1049.900 328.98 3.57 91.995 3587. 3587. 328.6409 .0229 2.77 .12 33.98 0 .0000 0
1 5 1031.700 322.86 4.54 71.678 3924. 3924. 325.5422 .0199 2.26 .19 22.86 0 .0000 0
1 19 937.400 298.45 4.25 48.958 5770. 5770. 632.6872 .0237 4.45 .15 38. 45 0 .0000 0
1 20 920.000 291.49 5.04 25.068 5280. 5280. 630.1964 .0237 4.07 .18 31.49 0 .0000 0
1 21 904.500 283.91 4.92 27.549 5411. 5411. 627.2339 .0237 2.36 .18 33.91 0 .0000 0
1 22 889.000 278.75 4.15 50.285 4943. 4943. 623.9164 .0258 2.07 .13 38.75 0 .0000 0
1 23 867.700 270.83 4.11 51.008 7100. 7100. 621.2112 .0258 5.09 .16 30. 83 0 .0000 0
1 24 846.400 257.99 5.40 14.722 5492. 5492. 619.4720 .0258 2.20 .21 17.99 0 .0000 0
FRMX= . 263 | FRWX= 7 FRWN= . 112 1 FRWN= 15
RIVER= 2 Q1) 53. 800 YU(1) = 320. 50 = 53. 270 YU(N) = 315. 36
J I X(M) H(MSL) V(FPS) A(TSQFT) B( FT) BT(FT) QTCFS) MANN. N WAVHT FROUDE DEP( FT) KR QL(TCFS) MRV
21 30.600 320.50 3.14 17.129 728 53.8000 .0213 1.36 20. 5 0 .0000 1
22 23.000 319.30 3.01 17.831 819. 819. 53.7196 .0213 1.33 .11 19.30 0 .0000 1
23 15.300 317.88 3.23 16.587 823. 823. 53. 6077 .0213 1.09 13 17. 88 0 .0000 1
2 4 7.700 316.47 3.15 16.956 759. 759. 53. 4608 . 0213 . 85 12 16. 47 0 .0000 1
25 .000 315.36 2.80 19.053 830. 830. 53. 2705 .0213 .92 10 15. 36 0 .0000 1
FRWMX= . 127 | FRWX= 3 FRWN= .103 | FRWN= 5
RIVER= 3 Q1) = 53. 000 YU(1) = 312.54 QUN) = 53. 644 YU(N) = 311.8
JI X(M) H(NSL) V( FPS) A(TSGFT) B( FT) BT(FT) QTCFS) MANN. N WAVHT FROUDE DEP( FT) KR Q_(TCFS) MRV
31 22.400 312. 35. 886 1638 53.0000 .0184 2.51 .06 22. 0 1
32 16. 800 312.35 1.63 32.474 1453. 1453. 53. 0368 . 0184 2.49 06 22.35 0 .0000 1
33 11.200 312.17 1.62 32.790 1392. 1392. 53.0819 .0184 2.49 06 22.17 0 .0000 1
34 5.600 312.00 1.53 34.785 1430. 1430. 53.1536 .0183 2.49 .05 22.00 0 .3820 1
35 .000 311.80 1.80 29.770 1304. 1304. 53.6442 .0182 2.47 .07 21.80 0 .0000 1
FRMX= .066 | FRMX= 5 FRWN= .055 | FRWN= 4
RIVER= 4 1) = 209. 000 YU(1) = 354. 86 = 208. 413 YU(N) = 303.7
J I X(M) H(ML) V( FPS) A(TSQFT) B( FT) BT(FT) Q(TCFS) MANN. N WAVHT FROUDE DEP( FT) KR Q_(TCFS) MRV
4 1 109.900 354.86 . 2108. 9. 0000 . 0336 .21 .18 24. 8 0 1
4 2 106.800 352.57 3.73 55.929 2617. 2617. 208.8759 . 0336 .68 .14 22.57 0 .0000 1
4 3 94.100 345.92 3.59 58.038 2154. 2154. 208.3894 .0262 .90 .12 20. 92 0 .0000 1
4 4 88.000 343.70 4.17 49.982 2350. 2350. 208. 1935 .0262 1.32 .16 18. 70 0 .0000 1
4- 9 30.000 312.55 4.25 50.104 2563. 2563. 212.9984 .0317 .80 .17 12.55 0 .0000 1
4 10 15. 000 307.51 2.39 88.544 3515. 3888. 211.3783 .0317 1.41 .08 27.51 0 .0000 1
4 11 .000 303.73 3.25 64.068 2557. 2605. 208. 4129 .0317 3.29 .11 23.73 0 .0000 1
FRWMX= . 187 | FRMX= 6 FRWVN= .084 | FRWN= 10

TOTAL | NFLOW (1000 CF)
TRI BUTARI ES

RI VER

81590020. 00

85050680. 00

TOTAL QUTFLOW (1000 CF)
TR BUTARI ES

RI VER

158817100. 00

81978020. 00

TOTAL VOLUME/ ACTI VE VOLUME CHANGE (% OF RIVER 1 =

TRI BUTARY | TERATI ONS = 5

TOTAL | TERATI ONS FOR EACH OF 4 RIVERS.
37

TOTAL

TI ME=

8

KTI ME
NUMTT M

05/ 19/ 2000

48.00 TOTAL NO. OF TIME STEPS: KTI ME=

17 11

94. 65

242.

TOTAL VOLUVE
CHANGE( 1000 CUFT)
4884262. 00

67

3 NUMTI M=

3

CONTI NUI TY ERROR

( PERCENT)
1.76

Definition of Variables in Qutflow Sunmary

- Total
- Total

V. 3. 3- FLDWAV- 84

number of time steps used in the conputations
nunmber of time steps stored for use In FLDGRF nodel
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Fi gure 20.

-
1]
N o o b~ W N R

(SLOP(1,3),1=1,N)

Counters after

SECTI ON NO. AFTER | NTERPOLATI ON

KRTYP=
KRTYP=
KRTYP=
KRTYP=
KRTYP=
KRTYP=
KRTYP=

. 000001 . 000168
. 000001 . 000001
. 000001 . 000001

(r,
150600.
0.
0.
YD (1,
.00

.00
.00

Definition of Variables in Counters after

1

0.
0.
0.
1
.00

.00
.00

Rl VER NO.

05/ 19/ 2000

Ri ver

Beginning | ocation for
En

4 5 6 7
7 12 14 16
0 KRT1= 1
0 KRT1= 3
0 KRT1= 5
0 KRT1= 7
0 KRT1= 12
0 KRT1= 14
0 KRT1= 16
FOR R VER NO
. 000001 . 000042
. 000022 . 000001
. 000001 . 000001
0. 0.
0. 0.
0. 0.
.00 .00
.00 .00
.00 -.26

I nterpolation Information

8 9 10 11 12 13 14 15 16 17 18 19 20

20

KRTN=
KRTN=
KRTN=
KRTN=
KRTN=
KRTN=
KRTN=
1

. 000001
. 000021

.00
.00

nunber
Gage | ocations

12
14
16
20

. 000046 . 000001
. 000001 . 000031

©oo

.00
.00

ing location for latera

Counter for

Routing type

Begi nni ng

di fferent

| at eral

.00
.00

. 000001
. 000001

.00
.00

Interpolation Information

flow

flow

routing techniques (simnulation node) or
for calibration reaches (calibration node)

ocation of the routing/calibration reach

Endi ng | ocation of the routing/calibration reach

Sl ope of channe

Cross section counter
nunber

Ri ver

Initial
Initial

di scharges (CFS or CMB)

wat er surface elevation (FT or

V. 3. 3- FLDWAV- 85
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Figure 21. Levee Information after Interpolation

L NDFM N FM NJTO NI TO X HALV TFLV ~ WCLV BLVIWX HFLV HLVIWN SLV  HPLV  DPLV
1 1 3 1 0 10.00 107.00 3.00 2.50 125.00 1000. 00 105. 00 . 00010 .00 .00
2 1 4 1 0 11.25 106.34 3.00 2.50 125.00 999.34 104. 34 . 00010 .00 .00
3 1 5 1 0 12.50 105.68 3.00 2.50 125.00 998.68 103. 68 . 00010 .00 .00
4 1 6 1 0 13.75 105.02 3.00 2.50 125.00 998.02 103. 02 . 00010 .00 .00
5 1 3 2 2 10.00 107.00 3.00 2.50 125.00 1000.00 105. 00 . 00010 .00 .00
22 1 11 3 0 25.00 91.00 3.00 2.50 1000. 00 91. 00 89. 00 . 00010 .00 .00
23 1 12 3 0 26.00 90.47 3.00 2.50 1000. 00 90. 47 88. 47 . 00010 .00 .00
24 1 13 3 0 27.00 89.94 3.00 2.50 1000. 00 89. 94 87.94 . 00010 .00 .00
25 1 14 3 0 28.00 89.42 3.00 2.50 1000. 00 89. 42 87. 42 . 00010 .00 .00
26 1 15 3 0 29.00 88.89 3.00 2.50 1000. 00 88. 89 86. 89 . 00010 .00 .00

Definition of Variables in Levee Information after Interpolation

L - Levee counter

NJFM - Nunber of river passing | evee overt opr)i ng/failure flow

NI FM - Nunber of reach along the river with [ evee passing flow

NJTO - Nunber of river receiving flow fromlevee overtopping/failure

X - Cross section location (M or KM

HWALV - Elevation (FT or M of top of levee, ridge line, etc.

TFLV - Time of levee failure (crevasse) WCLV - Weir-fl ow di scharge
coefficient (levee)

BLVMX - Final width of |evee crevasse

HFLV - (EI evation of water surface (FT or M when | evee starts to fail
FT or

HLVIVN - Final elevation of bottom of |evee crevasse (FT or M

SLV - Slope of the |evee

HPLV - Centerline elevation (FT or M of flood drai nage pipe (levee)

DPLV - Dianeter of flood drai nage pipe
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Figure 22. M xed Flow Anal ysis Cut put
T = . 00000 HRS DTH = . 00415 HRS I TMX= 0
RIVER= 1 Q1) = 1. 000 YU(1) = 1549. 00 QUN) = 1. 000 YU(N) = 720. 18
J I X(M) H(MBL) V(FPS) A(TSQFT) B( FT) BT( FT) Q(TCFS) MANN. N WAVHT FROUDE DEP(FT) KR Q_(TCFS) MRV
11 .000 1549.00 .12 88 1. . 0350 .00 00 44.00 10 0
12 .010 1508.55 8.27 .121 62. 62. 1.0000 . 0350 .00 1.04 3.55 0 .0000 0
13 .064 1502.86 9.36 . 107 62. 62. 1.0000 . 0350 .00 1.26 2.23 0 .0000 0
14 .117 1498.24 7.29 . 137 81. 81. 1.0000 . 0350 .00 .99 1.97 0 .0000 0
15 .171 1493.41 7.36 . 136 98. 98. 1.0000 . 0350 .00 1.10 1.51 0 .0000 0
16 .225 1489.03 5.95 . 168 121. 121. 1.0000 . 0350 .00 .89 1.48 0 .0000 0
17 .278 1484.32 6.52 . 153 140. 140. 1.0000 . 0350 .00 1.10 1.13 0 .0000 0
18 .332 1480.01 5.28 . 189 163. 163. 1.0000 . 0350 .00 . 86 1.19 0 .0000 0
19 .385 1475.41 5.77 . 173 185. 185. 1.0000 . 0350 .00 1.05 . 96 0 .0000 0
FRWMX= 1. 256 IFRND(— 3 FRWMN= 004 | FRMN= 1
RESERVO R OQUTFLOW | NFORMATI ON
J 1 TT QUI) USH(MBL) YB(MSL) DSH(MBL)  SUB BB QU1) QBRECH QOVTOP QOTHR
11 .000 1.000 1549.00 1549. 00 1508. 55 1.00 .00 1. 000 . 000 . 000 1. 000
I NI TI AL CONDI TI ONS | MPROVED BY SOLVI NG UNSTEADY FLOW EQUATI ONS W TH BOUNDARI ES HELD CONSTANT
IFR02121010202020202000000000000000000202020200000000
IFRF00O00000000000000O00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODO
IFRF000000000000O0
| CTR= 0 0 0 0 0
IFR02121020202020202000000000000000000202020200000000
IFRF00O00000000000000O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODO
IFR000000000000O0
IFR02121122222222222000000000000000000222222200000000
IFRR0O00O0000000000000O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODO
IFR000000000000O0
IFR02121122222222222000000000000000000222222200000000
IFRR00O0000000000000O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODO
IFRF000000000O0O00O0
L= 1 KSP= 0 KS1= 1 KSN= 2
L= 2 KSP= 1 KS1= 2 KSN= 17
L= 3 KSP= 0 KS1= 18 KSN= 36
L= 4 KSP= 1 KS1= 36 KSN= 42
L= 5 KSP= 0 KS1= 43 KSN=112
RIVER= 1 DYN CUN REACH= 1 SUP/ SUB FLOW REACH= 1 KIT =
MAX DQ AND MAX DY ARE FI NAL MAXI MUM ERROR | N NEWION RAPHSON | TERATI ON NETHCD WH LE SOLVI NG ST. VENANT EQUATI ON
WDQ: .0 AT I= 0 MAX Dy= .000 AT I= 0 ITER=O CFACT= 1.000
= 2 YNO= 1508. 55 YNN= 1508. 55 F= -1.38

K=

AT I =

MAX DY=

.000 AT I= 0 ITER= O CFACT= 1.000

MAX DQ AND MAX DY ARE FI NAL MAXI MUM ERRCR | N NEWION RAPHSON | TERATI ON NETHOD WHI LE SOLVI NG ST. VENANT EQUATI ON
MAX DQ=

. 61343E-02 . 00000E+00 -.44164E- 06 . 61339E-02 . 78322E-03 ( TERML, TERMR, TERMB, SF, SM N)
RIVER= 1 DYN CUN REACH= 1 SUP/ SUB FLOW REACH= 5 KIT = 2
MAX DQ AND MAX DY ARE FI NAL MAXI MUM ERROR | N NEWION RAPHSON | TERATI ON METHOD WHI LE SOLVI NG ST. VENANT EQUATI ON
MAX DQ= .0 AT I= 0 MAX DY= .000 AT I= 0 ITER=O CFACT= 1.000

TERML
TERMP
TERMB
SF

SM N
MAX DQ
MAX D
| TER
CFACT

Rl VER

DYN CUN REACH

SUP/ SUB FLOW REACH

REACH
KI'T

K

|

YNO

05/ 19/ 2000

Definition of Variables in Analysis Qutput

First termin nomentum equation

Second termin nonentum equation

Third termin nonentum equation

Friction sl ope

M ni mrum al | owabl e friction sl ope

Maxi mum f| ow error using Newton Raphson techni que

Maxi mum el evation error using Newton Raphson technl que
Iteration counter for Newton Raphson techniqu

Mul tiplier used to update the next guess for fI ow wat er
el evation in the Newton Raphson techni que

Ri ver nunber

Rout i ng type

Routing t

Reach nu er contained in the routing type

Iteration counter

Iteration counter

Cross section nunber

A d guess for the normal water surface elevation (FT or

New guess for the normal water surface elevation (FT or

Fl ow regi nme
Subcritical flow
Supercritical flow
Critical flow

V. 3. 3- FLDWAV- 87 rfs:fl dwav-op. wpd



Fi gure 23.

Tributary Analysis Information

I NI TI AL CONDI TI ONS | MPROVED BY SOLVI NG UNSTEADY FLOW EQUATI ONS W TH BOUNDARI ES HELD CONSTANT
2

RIVER= 1

MAX DQe****** AT | = 24 MAX DY= 4.492 AT I=23 ITER= 0 CFACT= 1.000
MAX DQe****** AT | = 24 MAX DY= .906 AT I=17 ITER=1 CFACT= 1.000
MAX DQ= .0 AT 1= 24 MAX DY= .147 AT I= 13 |ITER= 2 CFACT= 1.000
MAX DQ= .0 AT 1= 24 MAX DY= .000 AT I= 13 ITER= 3 CFACT= 1.000
RIVER= 2 DYN CUN REACH= 1 SUP/ SUB FLOW REACH: 1 KIT = 2
DQ= 0 ATI= 0 MAX DY= 1.250 AT I= 1 ITER=O0 CFACT= 1.000
DQ= 0 ATI= 0 MAX DY= .000 AT I= 1 ITER=1 CFACT= 1.000
RIVER= 3 DYN CUN REACH= 1 SUP/ SUB FLOW REACH= 1 KIT = 2
DQ= 0 ATI= 0 MAX DY= 2.031 AT I= 1 ITER=O0 CFACT= 1.000
DQ= 0 ATI= 0 MAX DY= .000 AT I= 1 ITER=1 CFACT= 1.000
RIVER= 4 DYN CUN REACH= 1 SUP/ SUB FLOW REACH= 1 KIT = 2
DQ= .0 AT I= 0 MAX DY= 1.080 AT I= 4 |ITER=O0 CFACT= 1.000
DQ= .0 AT I= 0 MAX DY= . 000 T 1= 4 ITER= 1 CFACT= 1.000
RELX | TR JRI VER ERQ QNEW NEWTON | TRWX
0 2 619. 54181. 54800. 1
0 3 6205. 47573. 53778. 1
0 4 1209 206791. 208000. 1
T = . 00000 HRS DTH = 24.00000 HRS ITM(K= 3 1 1 1
RIVER= 1 QU1)= 288. 000 YU(1) = 335.12 QUN) = 446. 638 YU(N) = 255.79
J I X(M) H(MBL) V(FPS) A(TSQFT) B(FT) BT(FT) Q TCFS) MANN. N WAVHT FROUDE DEP( FT) KR QL( TCFS) MRV
1 1 1076.500 335.12 3.42 84. 139 3064. 3064. 288.0000 .0309 -.45 12 35. 0 0
1 2 1067.300 332.66 2.88 99. 700 4442. 4442, 287.5988 .0308 .51 .11 32 66 0 . 3720 0
1 3 1058.000 328.77 3.64 80. 934 3787. 3787. 294.7946 .0225 .07 14 28.77 0 .0000 0
1 4 1049.900 327.33 3.40 86. 226 3387. 3387. 293.1569 .0225 1.12 12 32.33 0 .0000 0
1 5 1031.700 321.61 4.28 66. 893 3694. 3694. 286.3499 .0195 1.01 18 21.61 0 .0000 0
i 20 920.000 290.04 4.37 117.613 5011. 5011. 514.2587 .0248 2.62 16 30.04 0 .0000 0
1 21 904.500 281.31 4.42 114.388 4689. 4689. 505.1895 .0248 -.24 16 31.31 0 .0000 0
1 22 889.000 276.18 3.68 137.917 4698. 4698. 507.9590 .0262 -.50 12 36.18 0 .0000 0
1 23 867.700 270.33 3.24 147.489 6912. 6912. 478.5753 .0262 4.59 12 30.33 0 .0000 0
1 24 846.400 255.79 4.34 102.819 5328. 5328. 446.6384 .0262 .00 17 15.79 0 .0000 0
FRWX= .270 | FRWX= 7 FRWMN= . 107 | FRWN= 2
RIVER= 2 QU1)= 54.800 YU(1) = 320. 39 QUN) = 54.181 YU(N) = 313. 67
J1 X(M) H(NSL) V( FPS) A(TSGFT) B( FT) BT( FT) QTCFS) MANN. N WAVHT FROUDE DEP(FT) KR QL(TCFS) MRV
2 1 30.600 320.3 3. 17. 045 54.8000 .0212 1.25 .12 20. 39 0 .0000 1
2 2 23.000 318. 97 3. 08 17. 565 811. 811. 54.1544 .0213 1.00 12 18.97 0 .0000 1
2 3 15.300 317.10 3.37 15.948 803. 803. 53.7437 .0213 .31 13 17.10 0 .0000 1
24 7.700 315.12 3.37 15.951 738. 738. 53.7915 .0213 -.50 13 15.12 0 .0000 1
25 .000 313.67 3.07 17.669 802. 802. 54.1815 .0212 - 77 12 13. 67 0 .0000 1
FRWX= . 133 | FRWX= 3 FRWMN= . 115 | FRWN= 5
Definition of Variables in Tributary Analysis Infornmation
RELX | TR - |Iteration counter
JRI VER - River nunber
ERQ - Flowerror
QALD - Flow at previous tine step (CFS or CMS)
QNEW - Flow at current tinme step (CFS or CMS)

05/ 19/ 2000

DYN CUN REACH= 1

SUP/ SUB FLOW REACH= 1
MAX DQ AND MAX DY ARE FI NAL MAXI MUM ERROR | N NEWION RAPHSON | TERATI ON METHOD WHI LE SOLVI NG ST.

KIT =

VENANT EQUATI ON

V. 3. 3- FLDWAV- 88

rfs:fl dwav-op. wpd



DOWNWATER

e e e e e e pepr
RATATATA AR T TR A AT ATAY

e

Definition of Variables

I'N
YNN

I TD

YDWO
YDWN

Yl L
YA
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Figure 24.

YNN= 506. 91 DEP= 5.71
I=10 YDWO= 498. 12 YDWAN=
=10 YDWO= 498. 48 YDWA=
I=10 YDWO= 498. 50 YDWA=
=10 YIL= 506.91 Ql= 6000
I=10 YIL= 506.91 Ql= 6000
=10 YIL= 506.91 Ql= 6000
I=10 YIL= 506.91 Ql= 6000
=10 YIL= 506.91 Ql= 6000
I=10 YIL= 506.91 Ql= 6000
=10 YIL= 506.91 Ql= 6000
I=10 YIL= 506.91 Q1= 6000
=10 YIL= 506.91 Ql= 6000
I=10 YIL= 506.91 Ql= 6000
=10 YIL= 506.91 Ql= 6000
R= 6000. YI R= 481. 35 DEP=
9 YNN= 506. 91 DEP= 5.71
I= 8 YBWD>= 517.84 YBW\= 515.79 =
I= 8 YBWD>= 515.79 YBW= 516.08 =
I= 8 YBW>= 516.08 YBW\= 516.08 =
L= 6000. Yl L= 516. 08 DEP=
I= 7 YBWD>= 526.82 YBWN= 525.19 F=
I= 7 YBWD>= 525.19 YBWN= 524.73 F=
I= 7 YBWD>= 524.73 YBWN= 524.82 F=
I= 7 YBWD>= 524.82 YBWN= 524.82 F=
6000. Yl L= 589. 18 DEP=
I= 2 YBW>= 607.14 YBWN= 605.69 =
I= 2 YBWD>= 605.69 YBW\= 605.67 F=
I= 2 YBWD>= 605.67 YBWN= 605.67 =
L= 6000 Yl L= 605. 67 DEP=
I= 1 YBWD>= 623.30 YBWN= 621.57 F=
I= 1 YBW>= 621.57 YBWAN= 621.52 F=
I= 1 YBWD>= 621.52 YBWN= 621.52 F=
L= 6000. Yl L= 621. 52 DEP=

in

-73417.
13213.

5.48

-79298.
- 14139,
4193.

5. 85

-207120.
-1737.

6.51

-249028.
-7117.

6.52

Downwat er Anal ysi s I nfornmation

F=  13278.2
= 806. 1
F= 3.2
494. 98 F= 234737.
496. 57 = 94487.
497. 36 = 50248.
497.76 = 32323.
497. 96 = 24246.
498. 06 = 20412.
498. 11 F=  18544.
498. 13 F=  17623.
498. 14 = 17165.
498. 15 = 16937.
498. 15 = 16823.
I TD= 12
240
320
392
ITB= 3
310
490
991
. 298
ITB= 3
900
361
942
ITB= 3
800
417
743
ITB= 3

Downwat er Anal ysis I nformation

nunber f

NANWOIWATFPWO

Begi nni ng cross section
Water surface el evation
Wat er depth

Iteration counter

Cross section number

O d guess for the water surface
New guess for the water surface
Di fference between the conputed
Initial water surface el evation
Initial discharge (CFS or CMVS)

at initi

or downwat er conputations
al boundary

FT or

el evation
FT or

el evation

Aver age water surface el evation

di scharge and the actual discharge
(FTor M
within the reach (FT or M
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Fi gure 25.

GENERATI NG CONVEYANCE CURVE

Conveyance Anal ysis Information

QT(K) = 0. 4, 23. 67. 144. 261. 425. 641.
QKT(K) = 915. 1253. 1659. 2139. 2698. 3340. 4070. 4892
QKT(K) = 5811. 6830. 7955. 9189. 10535. 11999. 13584. 15294
QKT(K)=  6281732.  6348753.  6279316.  6180960.  6090048.  6005922.  5927997. 5855756
QKT(K)=  5788739.  5743179.  5729040.  5716623.  5705842.  5696618.  5688877. 5682550
QKT(K)=  5677571.  5673881. 5671424
QT(K) = 0. 4, 23. 67. 144. 261. 425. 641.
QKT(K) = 915. 1253. 1659. 2139. 2698. 3340. 4070. 4892
QKT(K) = 5811. 6830. 7955. 9189. 10535. 11999. 13584. 15294
QKT(K)= 6281732  6348753.  6308910.  6269067.  6229224.  618938l.  6149538. 6109695
QKT(K)=  6069852.  6030009.  5990166.  5950323.  5910480.  5870637.  5830794. 5790951
QKT(K)=  5751108.  5711265. 5671424
BKT(K) = 1.060 1.124 1.076 1.067 1.064 1.063 1.062 1.061
BKT(K) = 1.061 1.061 1.061 1.061 1.060 1.060 1.060 1.060
BKT(K) = 1.060 1.060 1.060 1.060 1.060 1.060 1.060 1.060
BKT(K) = 1.140 1.140 1.140 1.140 1.140 1.140 1.140 1.140
BKT(K) = 1.140 1.139 1.139 1.139 1.139 1.139 1.139 1.138
BKT(K) = 1.138 1.138 1.138
J= 1 = 1 L= 30 ERK= 2.15 NKC(1, J) = 30
HKC(L,1,J)=  500.10  500.36  500.61  500.87  501.12  501.38  501.64  501.89
HKC(L,1,J)=  502.15  502.40  502.66  503.17  503.68  504.45  505.22  506.24
HKC(L,1,J)=  507.52  509.06  510.08  511.87  513.66  515.71  518.27  521.08
HKC(L,1,J)=  524.67  528.76  533.88  541.04  545.65  549.74
XL, 1,3)= 0. 4, 23 67. 144, 261. 425 641
XL, 1,3)= 915. 1253. 1659. 2698. 4070. 6830.  10535. 17132
QKQ(L,1,J)=  28377.  46855.  62858. 106576.  166867.  261695.  427088.  679722.
QKC(L,1,J)= 1125954. 1832946. 3056293. 5309196. 6308910. 5671424
BEV(L,1,J)= 1.060 1.124 1.076 1.067 1.064 1.063 1.062 1.061
BEV(L,1,J)= 1.061 1.061 1.061 1.060 1.060 1.080 1.060 1.060
BEV(L,1,J)= 1.080 1.060 1.060 1.102 1.147 1.177 1.190 1.188
BEV(L,1,J)= 1.177 1.164 1.149 1.137 1.140 1.138
SNMK, 1, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNMK, 2, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNMK, 3, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNV(K, 88, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNMK, 89, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ERQWX= 2.14 2.13 2.15 2.13 2.15 2.14 2.15 2.15 2.14 1.79* 1.79 1.79 1.79 1.79 1.79 1.78 1.79 1.78 1.78 1.79
ERQW= 1.78 1.79 1.79 1.78 1.49 1.49 1.48 1.48 1.49 1.49* 1.49 1.49 1.49 1.49 1.24 1.24 1.24 1.49 1.24 1.48
ERQWX= 1.24 1.49 1.46 1.49 1.49 1.24 1.24 1.49 1.24 1.24* 1.24 1.03 1.24 1.24 1.24 1.24 1.24 1.24 1.03 1.03
ERQW= .86 1.03 .86 .86 .86 .86 .72 .72 .72 .72* .72 .72 .72 .72 .72 .71 .72 .71 1.79 .86
ERQWX= .86 .86 .86 .86 .86 .85 .86 .86 .86
SNO(K, 1, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNO(K, 2, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNG(K, 3, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNG(K, 87, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNO(K, 88, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SNC(K, 89, 1)= 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Definition of Variables in Conveyance Analysis |Information
QKT(K - Discharges in the initial conveyance curve (CFS or CMb)
BKT(K - Initial beta correction coefficient used in the nomentum
equation
J - River nunber
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| Cross section nunber

L - Final nunber of points in the conveyance table
ERQK - Flow difference between two points on the conveyance curve
NKC( 1, J) - Nunber of points in the conveyance curve for cross section |

on river J

HKC(L, I, J - Elevations in the final conveyance table (FT or

Qxc(L, 1,3 - Discharges in the final conveyance curve (CFS or CM5)

BEV(L,I,J - Final beta correction coefficlient used in the nonentum
equation

SNM - Sinuosity coefficient used in the nomentum equation

ERQWX - Error in maxinmmflow

SNC - Sinuosity coefficient used in the continuity equation
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Figure 26. Cross Section Analysis Information

** COVPUTE I NITIAL FLOW NORVAL AND I NI TIAL DEPTH FOR RIVER NO 1 **

(QDI(1,1),1=1,N)
288000. 288000. 296372. 296372. 296372. 296372. 296372. 351172.
351172. 351172. 404950. 404950. 404950. 404950. 404950. 404950.
405724. 613724. 613724. 613724. 613724. 613724. 613724. 613724.

(QD(1,2),1=1,N)
. 54800.

54800 54800. 54800. 54800.
(QDI(1,3),1=1, N
53200. 53200. 53200. 53200. 53778.
(QDI(1,4),1=1, N)
200000. ~200000.  200000.  200000.  200000.  208000.  208000.  208000.

208000. 208000. 208000.

I'NI TI AL DI SCHARGES:

(@ FOR RIVER NO. 1
288000. 288000. 296372. 296372. 296372. 296372. 296372. 351172.
351172. 351172. 404950. 404950. 404950. 404950. 404950. 404950.
405724. 613724. 613724. 613724. 613724. 613724. 613724. 613724.

** COWPUTE NORMAL/ CRI TI CAL DEPTH **

AS(1, 1 1)= 13820. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 2 1)= 11627. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 3 1)= 9750. > 0.0; SUB-CRI TI CAL FLOW ASSUMED!
AS(1, 4 1)= 5727. > 0.0; SUB-CRITI CAL FLOW ASSUVMED!
AS(1, 5 1)= 10243. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 6 1)= 15683. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 7 1)= 6085. > 0.0; SUB-CRI TI CAL FLOW ASSUMED!
= 8 X= 1014.500 YN= 314. 37 DEPN= 24. 37 YC= 297.72 DEPC= 7.72 IFR= 0 ITN= O
I TC= 14
AS(1, 9 1)= 16740. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 10 1)= 20344. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 11 1)= 5440. > 0.0; SUB-CRITI CAL FLOW ASSUVMED!
AS(1, 12 1)= 8234. > 0.0; SUB-CRITI CAL FLOW ASSUVMED!
AS(1, 13 1)= 12807. > 0.0; SUB-CRITI CAL FLOW ASSUVMED!
AS(1, 14 1)= 12983. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 15 1)= 15838. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 16 1)= 7059. > 0.0; SUB-CRI TI CAL FLOW ASSUMED!
AS(1, 17 1)= 22460. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 18 1)= 23569. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 19 1)= 14143. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 20 1)= 20793. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 21 1)= 18379. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 22 1)= 22182. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 23 1)= 21317. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
AS(1, 24 1)= 28453. > 0.0; SUB-CRITI CAL FLOW ASSUMED!
Definition of Variables in Cross Section Analysis Information
AS - Area of cross section (FT2 or M)
| - Cross section nunber
X - Cross section location (M or KM
YN - Normal flow water surface elevation (FT or M for initial flow at
t=0
DEPN - Normal flow depth (FT or M for initial flow
YC - Critical flow water surface elevation (FT or M for initial flow
at t=0
DEPC - Critical flow depth (FT or
| FR - Froude nunber indicator: O indicates Fr<il, 1 indicates Fr>=1
I TN - Nunber of iterations to obtain YN via bi-section solution nethod
I TC - Nunber of iterations to obtain YC via bi-section solution nethod
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Figure 27. Cross Section Calibration Analysis Information
DOUBLE MAX | TERATI ON FOR CALI BRATI ON, | TMAX= 20
RIVER NO. 1 REACH NO. 1 JACKSON M 216 STA NO. 1 R VER M LE=
216. 000
RIVER NO. 1 MANNI NG N REACH NO. 1
FKC= 61. 8575 FMC= . 2500 FKF= 57. 3247 FME= . 4000 FKO= . 0000 FMD= . 0000
X(1,3) 216. 00 210. 00 205. 00 200. 00 199. 99 194. 99 190. 00 185. 00
X(1.3) 184. 00 183. 00 182. 00 181. 00 180. 00 179. 99 179. 00 178. 00
| FXC= 0 0 0 0 0 0 0 0
| FXC= 0 0 0 0 0 1 1 1
HS= 906. 30 908. 30 916. 30 920. 30 936.30  1036. 30
BS= .00 73.56 110. 00 209. 81 300. 00 300. 00
AS= 0. 74, 808. 1447. 5526, 35526
TT = . 00000 DTH =  6.00000 HRS ITMX= 0
RIVER= 1 MANNING REACH= 1 QU(1)= .094  YU(1)= 908.54 QU(N)= .300 YUN) =
854. 68
J [ X % v A B BT Q CcwW
1 1 216. 00 908. 54 1.03 92. 75. 75. .09 . 0400
1 2 210. 00 903. 39 .52 180. 80. 80. .09 . 0400
1 3 205. 00 896. 26 2.25 42. 55, 55, .09 . 0400
1 4 200. 00 894. 06 .34 277. 85, 85, .09 . 0400
111 182. 00 883. 23 .25 1183. 176. 176. .30 . 0400
1 12 181. 00 883. 21 .22 1378. 201. 201. .30 . 0400
1 13 180. 00 883. 20 .19 1596. 214, 214, .30 . 0400
1 14 179. 99 858. 97 1.13 266. 110. 110. .30 . 0400
1 15 179. 00 856. 11 1.74 172. 110. 110. .30 . 0400
1 16 178. 00 854. 68 .73 409. 160. 160. .30 . 0400

Definition of Variables in Cross Section Calibration Analysis Information

FKC
FMC
FKF
FKO
FMO

OT'W><-<-< <

05/ 19/ 2000

Scal i n‘g paraneter of in-bank channel portion of cross section
Shape factor for in-bank channel portion of cross section

Scal ing paraneter of flood plain portion of cross section

Scal i n? paraneter of inactive portion of cross section

Shape factor for inactive portion of cross section

Cross section location (M or KM

Cross section nunber

Ri ver nunber

Parameter indicating if cross sections have special properties
Hei ght of section (FT or

Topwi dt h of section (FT or M

Area of cross section (FT2 or M)

Time at which output is given (HR)

Conputational time step

Nurmber of iterations in Newton Raphson sol ution of Saint-Venant
equati ons

Ri ver nunber

Di scharge (CFS or CMS) at upstream boundary

Water surface elevation (FT or M at upstream boundary

Di scharge (CFS or CMS) at downstream boundary

Wat er surface elevation (FT or at downstream boundary

Water surface elevation (FT or in cross section |

Vel ocity (fps or nps) in cross section |

Active area in cross section | (FT2 or M)

Active topwidth in cross section | (FT or M

Total topwidth in cross section | (FT or M

Di scharge (CFS or CMS)
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Fi gure 28. Hydrograph Pl ot

RIVER = 4 STATION = 1 GLMBW STG FLOOD ELEV = 54.00 FEET
MAX ELEV = 53. 15 FEET AT TIME = 114. 000 HOUR
MAX FLOW = 2290.79 CFS AT TIME = 108. 000 HOUR
*---- COWPUTED +- - - - OBSERVED ELEV (FEET)

TIME 44, 46. 48. 50. 52. 54. 56. 58. 60. 62. 64. Q FCST H FCST H OBS TI ME
3/29/ 11+ * . . . . ! . . . . . .03 44.91 44.10 6. 000
3/29/17. + * . ! .03 44.91 44.12 12.000
3/ 29/ 23. + . * ! .09 46.14 45. 65 18. 000
3/30/ 5. .+ . ! .16 47.05 47. 05 24.000
3/30/11. . *+ ! .25 47.73 48. 09 30. 000
3/30/17. . L+ ! .35 48.32 48. 90 36. 000
3/ 30/ 23. . . * o4 ! .48 48.88 49.61 42.000
3/31/ 5. . . oo+ ! .63 49.40 50. 28 48. 000
3/31/11. . . S ! .79 49.85 50. 88 54. 000
3/31/17. . . LY+ ! .91 50.17 51.18 60. 000
3/31/23. . . A ! 1.03 50.42 51. 40 66. 000
4/ 1/ 5. . . A ! 1.20 50.80 51.67 72.000
4/ 1/11. . . . + ! 1.42 51.90 51.97 78. 000
4/ 1/17. . . . L+ ! 1.67 52.44 52.22 84. 000
4/ 1/23. . . . R ! 1.96 52.76 52. 46 90. 000
4/ 2/ 5. . . . . +* 2.28 53.07 52.70 96. 000
4 2/ 1d--- e R R R 2.29 53.14 -999.00 102.000
4/ 2/17. . . . . * ! 2.29 53.14 108. 000
4/ 2/ 23. * ! 2.29 53.15 114.000
4/ 3/ 5. * ! 2.28 53.14 120. 000
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